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CONTRIBUTION TO THE ICHTHYOLOGY OF THE LESSER ANTILLES. 

By Edwakd D. Cope, A. M. 

(Read before the American Philosophical Society, October 7, 1870.) 

The present synopsis has been prepared from the following materials. A large collection in alcohol made at the 
Island of St. Martin's, by Dr. R. E. van Rijgersma, of that place. A considerable collection made at St. Croix or 
Santa Cruz, by Dr. R. E. GriflBth, of this city, the specimens mostly dried and mounted. A second collection made 
at the same island by Capt. Thos. Davidson of the navy, in alcohol. A collection embracing many specimens of large 
size, made at St. Christopher's or Kit's by our fellow citizen Benjamin H. Lightfoot. The thanks of American 
ichtbyologists are due to these gentlemen for the liberal manner in which they have devoted themselves to the inter- 
ests of this science. 

An identification of the species obtained by our member. Dr. H. C. Wood, at New Providence, has been inserted, 
as furnishing important evidence as to the nature of the ichthyic fauna of a point so much nearer the American 
coast. 

In general, the full determination of the fish-fauna of the North Eastern region of the Lesser Antilles, will prove 
of much interest to science, as furnishing a point intermediate between the ground studied so well by Professor 
Poey, of Havana, and the island of- Barbadoes, which has furnished the collections studied by Miiller and Troschel. 
To this end we look with confidence to Dr. Rijgersma whose interest in the various natural sciences has already pro- 
duced important results in different departments. See on the Fossil Mammalia and Reptilia of Anguilla and St. 
Martin's, these Proceedings of this Society, 1869, pp. 183 — 159. 

In determining these species of fishes, I have of course used chiefly the standard works of Cuvier and Valencienues 
and of Gtintlier ; the latter, as bringing the history of the species of fishes more nearly up to the time, is the more 
important of the two. I have found the published researches of Poey on the fishes of Cuba a sine qua non-, and the 
essays of Gill have furnished many important points in the higher department of the system. The Plectognath 
monographs of HoUard, and the writing of Bleeker on that type and the Apodes, cannot be done without in this field. 

The engravings are specimens of the Bien photometallic process, and are printed with the text. They 
illustrate the results of photography of drawings, on metallic plates. 

I. OBSERVATIONS ON THE SYSTEMATIC RELATIONS OP THE FISHES. 

I. Preliminary. 
The system of fishes as at present adopted in this country is the result of the labors of many naturalists, but 
ehiefly of Cuvier, Agassiz, Miiller, and Gill. Without going into the history of the subject at present, it will be 
proper to point out the principal modifications of Cuvier's system introduced by his three successors. The orders of 
Cuvier, were the Chondropterygii, Malacopterygii, Acanthopterygii, Plectognathi, and Lophobranchii. Professor Agassiz 
under the name of Plaeoides, adopted the first division, the second he called the Cycloids, the third CtenoidS) and then 
erected a fourth order under the name of Ganoids, which should embrace a portion of Cuvier's Ohondropterygii (the 
sturgeons), a portion of the Malacopterygii Abdominales (the bony gars, etc.), and the two last orders of Cuvier. Pro- 
fessor Miiller following, with a still more complete anatomical investigation, especially into the soft parts, discerned three 
sub-classes in Cuvier's Chondrostomi, which he named the Leptoeardi (lanclet), Dermopteri (lamprey, etc.), and the 
Selachii (Sharks, etc). In the then recently discovered Lepidosiren he saw on fourth sub-class, the Dipnoi. Having 
instituted an investigation of Agassiz' Ganoids, in an able memoir he purged it of the Plectognath and Lophobranchiate 
divisions, which are obviously not related to it. These, with the Malacopterygians and Acanlhopterygiam, he erected 
into a sixth sub-class, the Teleostei. This sub-class containing the greater part of existing fishes, embraced six orders, 
viz. : ^ca»<Aopferi (Cuvier's Acanthoptergians), Anacanthini {new, for tlie Cod family, etc.), Pharyngognathi (ne-w, 
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for fishes with connate inferior pharyngeal bones), Physostomi (Malacopterygians of Cuvier, nearly), PlectognatM and 
Lophobrancldi of Cuvier. The great number of facts in the anatomy of fishes added by Miiller, constitute him tlie 
father of modern ichthyology. 

Prof Gill, in 1861, adopted many of the divisions of Miiller, and rejected some ; others were newly proposed. 
But four sub-classes were recognized, the Dermopteri which included also Miiller's Leptocardii, the Elasmohrancliii, 
equivalent to Miiller's Selachii ; the Ganoidei, including here Miiller's Dipnoi, and the Teleostei. Six orders were 
attributed to the last sub-class, which were quite different from those of Miiller. Thug adopting the Pleetognathi 
and LopJwhraneliii, the cat fishes were erected into a new order, the Nematognatlii ; the eels into another, Apodes, 
and the ribbon-fishes doubtfully assigned to another, called LcmnUeati. The remainder of the bony fishes were 
regarded as constituting the sixth and highest, or Teleoeepliali. To this as sub-orders were referred, the old orders 
PhysoelySiH {KcwcAhopteri Pharyngognathi and Anacanthini of Miiller), and Physostomi ot'M.\\\\6r ; with the new ones 
Heterosomaia (the flat fishes), and Eveniognatld (the Cyprinidie). 

Subsequent to this pubUcation, important contributions to the system have been made by Agassiz, Kner, Liitken, 
Gill, Huxley, etc., which will be noticed at the proper time. 

The writer having been engaged in an examination of the osteology of the bony fishes, and general anatomical 
structures of the whole, has proposed to point out some further modifications of the received system, which he be- 
lieves will render it a closer reflection of nature. There are some portions of the skeleton which have been to a great 
extent overlooked in seeking for indications of likeness and difference of tj'pes, and the estimation in which many 
known characters are held, may be much altered on the study of extended material . The skeletons on which the present 
study is made are 1000 in numbsr, 200 belonging to the Academy of Natural Sciences, of this city, and 800 to the 
writer, being the collection made by Professor Joseph Ilyrtl, the distinguished anatomist of Vienna. This collection 
has been long known to anatomists in Europe as the most beautifully and reliably prepared in existence, and as 
valuable as any, for study, on account of the fulness of the representation of the various types, 

3. Special on the Ganoids. 

Recurring to Miiller's system, the writer adopts, as characterized beyond dispute, his sub-classes or orders of Lep- 
tocardii, Dermopteri, Selachii and Dipnoi, and confines himself at present to the recent Qanoidea and leleoatei. 
I have shared in the doubts occasionally expressed by ichthyologists, as to the essential distinction of these latter di- 
visions, and an examination into the osteology, with reference to this point, confirms the doubts raised by a study 
of the soft parts. As is well known, Miiller distinguished the Qanoidea by the muscular bulbous arteriosus con-, 
taining numerous valves, and the connection of the optic nerves by commissure rather than by decussation. He 
added several other characters, knowing them, however, to be shared by various other orders and subclasses, and I 
have selected the only two which seemed to be restricted to the division. Their restriction to it, however, is only 
apparent, and Kner points out that the peculiarity of the optic commissure is shared by some PhysoBtomi, and that the 
difference between the number and character of the valves of the bulbus in Lepidosteus and Amia is quite as great 
as that existing between Amia* and some of the Physostomi. After an examination of the skeleton, it is obvious 
that, in this part of the organism also, there is nothing to distinguish these fishes from the Teleostei of Miiller. It 
is true that each of the genera referred to it possesses marked skeletal peculiarities, but they are either not common 
to all of them, or are shared by some of the Physostomi. If, on the other hand, we compare those genera with each 
other, differences of the greatest importance are observable, which at once distinguish two division.*, one represented 
by Polypterus, the other by Lepidosteus and Amia. 

In the first place, the basal radii of the pectoral fins oi Polypterus are observed to be excluded from articulation 
with the scapular arch by the intervention of three elements, which form a pedicel or veritable arm for the fin ; 
in Lepidosteus and Amia the radii are sessile on the scapular arch as in ordinary fishes. The ventral fins present 
a like difference ; the basal radii are long, and four in number in Polypterus. In the other two genera they are 
absent, excepting one rudimental ossicle on the inner basis of the fin (two in Lepidosteus), precisely as in the Physos- 
tomous families Mormyrida, Catostomidte, etc. If we examine the branchial apparatus, we find an undivided cerato- 
hyal, three branchihyal arches, and no inner and but two outer bones of the superior branchihyals present in 

* See Franque Nounul. ad Amiam calvam. Tab, 1, fig. 10. 
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Polyptenia. lu Lapidosteus and Amia, we have the double ceratohyal, four brauchihyal arches with four outer and 
four inner superior elements, all characters of the typical Teleostei. The maxillary bone of Polypterus instead of 
being free distally as in fishes generally, is united with an eotopterygoid, and with bones representing, in position 
at least, postorbital and malar. In the other genera, the relations of the maxillary are as in osseous flshe's. 

The sturgeons, Aeeipen-Beridce, agree with Amia, etc., in all of these points but one, differing only in having the 
superior ceratohyal and several of the superior branohihyals cartilaginous. The one point of distinction is, the ex- 
tension of the basal radial supports of the ventral fin all across its basis, as in Polypterus. The pectoral fin is, on 
the other hand, much as in Lepidosteus. Thus the sturgeons combine, in this one respect, the features of both 
divisions. Both the basal ceratohyals are cartilaginous in this family ; the superior only is cartilaginous in Polyp- 
terus, Lepidosteus and Amia, while both are ossified in the old Teleostei, except in the eels. In these, the inferior is 
cartilaginous, while the superior is coossified to the ceratohyal. Thus in one unimportant character Polypterus 
agrees with its former associates, but differs more from others of them, the sturgeons, than from the bony fishes. 
Another character of both Lepidosteus and Amia betoken a certain relationship to Polypterus, viz. : the complexity 
of the mandible, especially in the possession of a coronoid bone. But here, again, Aeeipenser only possesses an 
osseous dentary, while Oymnarelius and Oymnotus have the angular and articular bones distinct from the dentary, 
wanting the coronoid and opercular. In most bony fishes the angular is not distinct. 

It is thus evident that the subclass Ganoidea, cannot be maintained. It cannot even be regarded as an order, since 
I will show that Lepidosteus, Aeeipenser and Amia, are all representatives of distinct orders. I hope also to make it 
evident that Polypterus should be elevated to the rank of a sub-class or division of equal rank with the rest of the 
fishes, and with the Bipmoi already adopted. 

3. Relations to other Vertebr.vta. 

The primary divisions of the vertebrata as expressed by the skeleton, have been defined by Huxley in a very satis- 
factory manner, up to a certain point. Thus the Mammalia are distinguished by the reception of the proximal bones 
of the mandibular arch into the auditory capsule, as ossieula auditus, and by the absence of distinct coracoid bone. 
The ear -bones support the under jaw in the groups that follow, and a separate coracoid bone exists. The division of 
birds and reptiles together, or Sauropsida, possesses limbs with but few and special radii, an osseous basis cranii, 
without parasphenoid bone, and one aorta root or two of one bow on each side (rarely a second bow). The division 
next below, or Batrachia, was shown to possess no osseous basis cranii, whose place is taken by the membrane bows, 
the parasphenoid : limbs with but few radii, and an aorta originating from two roots, attached to which are three or 
four bones on each side. 

Following these, is the great group of fishes, in which the limbs are many rayed or jointed, or fins ; a parasphenoid 
present, and pelvis generally wanting. The stapes, which has not in the preceding groups shared in the support 
of the mandible, is now projected from the brain case so as to share with the malleus (quadrate) in this support, being 
still the proximal element in the hyoid arch, as in the preceding classes. There are five (rarely four) aorta bows 
which unite to form the aorta root on each side. The cranium is cartilaginous or osseous, and the mandibular arch 
present. Below these come the Demopteri, where the limbs are wanting, and the mandibular arch absent: the 
cranium cartilaginous. In the lowest group or Leptocardii, there is no differentiated brain, the cranium is mem- 
branous and without arches : limbs wanting, and five aorta bows as in the last division. 

These six classes of vertebrata appear to be well established. The question remains as to whether naturalists 
are correct, who regard the fishes as representing variously from two to four classes. One of these (the Ganoidea) 
having been already disposed of, it remains to consider the claims of the remainder, viz. : the Elasmobranchil (sharks) 
Dipnoi and typical fishes. 

If we examine the points in which the whole, taken together, differs from the Batrachia and other classes above 
it, we find that it is confined chiefly to the structure of the limbs and the hyoid apparatus. The typical fishes pre- 
sent, however, other important peculiarities, viz. : 1st. The existence of two or three distinct bones in the suspensor 
of the mandible, instead of one ; 3d. The attachment to these of the opercular bones ; 3d. The absence of pelvic 
bones ; 4th. The suspension of the scapular arch to the cranium ; 5th. The large development of the pterotic (Par- 
ker, Mastoid, Cuvier, and Owen) is characteristic of bony fishes, 
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The types of variation in the first point, only distinguish groups of subordinate rank. Thus tlie suspensor of 
the mandible in the typical fishes consists of the hyomandibular (stapes), quadrate (metapterygoid or incus), symp- 
lectic and mesopterygoid (quadratojugal Miiller, quadrate Huxley, Elem. Comp. Anat.). In the Mormyridw, 8U- 
uridos, Polypterida (scap. arch), and others, the symplectic is absent ; in the eels of several families, both it and the 
metapterygoid are wanting, reducing the suspensorium to a rod of two pieces. This condition exists in many of 
of the rays ; in others, and in the sharks, the inferior element is wanting (Miiller Stannius). An important modifi- 
cation is exhibited by CMmmra, where the hyomandibular, which alone exists, is continuous with the cartilaginous 
cranium, not being separated by the usual articulation. As to the opercular bones, all are wanting in the Elasmo- 
branchs (sharks and rays), while the typical fishes possess four, viz. : preoperculum, operculum, suboperculum, and 
interoperculum. In many of these, however, the suboperculum is wanting, and in the sturgeons and many eels 
there is no preoperculum. In Polyodon the interoperculum is also wanting. In Lepidosiren the operculum and 
interoperculum are rudimental. In respect to this point, also, the divisions indicated are of subordinate value. 
As regards .the development of the pterotic bone, its history is not yet suificiently made out to enable us to under- 
stand its value. It does not exist in those with cartilaginous cranium {Elasmobranchii). The Elasmobranchs are 
well known to have the scapular arch suspended freely behind the cranium as in higher vertebrates. It is not always 
attached to the cranium, on the other hand, among true fishes, for in the eels it is quite as in the sharks, and the 
spinous finned Mastacembelus presents the same feature. 

The character presented by the pelvic bones and limbs seem to be of higher import. Thus all the bony fishes 
and sturgeons lack all the pelvic elements. In the sharks and rays they are also wanting, but two elements on each 
side appear in the HoloeepTiali [Uhimcera), according to Leydig and Qegenbaur. In Lepidosiren, a large median 
pelvic cartilage exists, but which element it represents is unknown. This is evidently a character of high signifi- 
cance. As to the limbs, the peculiarities of Polypterus have been pointed out above. They mean nothing less than 
the development of the elements of the arm and leg of the higher Vertebrata, which intervene between the point of 
articulation and the distal segments, in Polypterus and the sharks and rays. In the former, the distal segments are 
articulated exclusively to the extremities of the proximal piecas, which thus resemble, as well as represent, humenis 
and femur, and render the limb pedunculated. The proximal pieces are not continued distally, however, into the 
representatives of the main axis, which, as demonstrated by the admirable studies of Qegenbaur, consist, after 
humerus, of radius, inner tarsals and metatarsals, and thumb ; in the hind limb, of the line of the tibia and inner 
toe. This continuation is observed in the Elasmobranchs, where, however, the divergent segments extend along the 
sides of the proximal pieces to near, in some Rajidx quite, to the articulation With the scapular arch. In the true 
fishes, including some of the old ganoids already considered, the divergent rays always reach this articulation, while 
the number of proximal or basal pieces is diminished. These pieces have been called by Gegenbaur the Metapte- 
rygium (humerus), Mesopterygium, and Propterygium ; the first being axial, the second and third being divergent 
from it. In Polypterus, the Propterygium and Mesopterygium are largely developed ; in sharks and rays the prop- 
terygium is sometimes small, sometimes wanting, while in the true fishes thes propterygium and mesopterygium are 
both wanting, except in Amia, Lepidosteus, and the sturgeons, where a cartilaginous mesopterygium exists, accord- 
ing to Gegenbaur. This author finds it rudimental in young Salmonidai and Siluridm. Lastly; in the true fishes 
the distal elements of the axis of the limb are wanting just aS in Polypterus. 

In Dipnoi, on the other hand, we have this axis complete, or rather with greatly multiplied distal segments, and 
with uni- or bilateral radii. The bilateral type is seen in Ceratodus and the acute-lobed Crossopierygia, according 
to Gunther. Hence the limb in this order is termed by Owen, the simplest or primary type, and this proposition 
is abundantly confirmed by the beautiful researches of Gegenbaur. The foundation for the history of the gene- 
sis of limbs laid by this author, will ever be a land -mark in the history of modern theories of creation.* 

important as are the characters that distinguish the several groups indicated by the different types of structure 
of the limbs and pelvis, they do not seem to me to warrant their recognition as classes, equivalent to those of the 
six already pointed out. Taking them together, there is a greater coherence also in the structure of the brain and 
circulatory systems than is held to be the case with any other two of the classes adopted above. The peculiarities 
of the limbs, important aS they are, are quite similar in the want of the high .speciaUzatiou of their parts seen in the 
•See his memoir Ueber das Skelet der Glledmaasen der Wirbelthlere Im Allgemelnen, etc. Jenalsche Med. Zeltschr. Vol. V. p. 397. 
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BairacMa and higher classes, the differences consisting rather of number and position of parts. The pelvis of Ihe 
Dipnoi might be regarded as of piimary importance but for its existence in the Holoeepliali, whose limbs again are 
so near those of the sharks. It remains, therefore, to adopt the Linnaean and Cuvierian class Pisces, and to grant 
as sub-classes the groups of Holoeepliali, Silaohii and Dipnoi. There remain as sub- classes the groups typified by 
Polypterus on the one hand, and the true fishes on the other. The first has been already distinguished in its external 
characters by Prof. Huxley, who again brought light out of obscurity when he established " his third sub-order 
of Ganoids, the Crossopterygidoi"* This division is in my estimation a natural one, and to be elevated to a rank 
equivalent to that of each of the three aboved named, being the only part of the original division of Ganoids of Agassiz 
entitled to it. Prof. Huxley defined it as follows: "Dorsal fins two, or if single, multifld or very long; the 
pectoral and usually the ventral fins lobate; no branchiostegal rays, but two principal with sometimes lateral and 
median jugular plates situated between the rami of the mandibles; caudal fin diphycercal or heterocercal; scales cycloid 
or rhomboid, smooth or sculptured." 

Of the above characters, that which relates to the lobate fins is the essential one, and is the expression of the 
external appearance produced by the structure of the bones of the limbs already pointed out by Gegenbaur. The 
dorsal fins of some families it is true, possess a remarkable structure, but in Phaneropleuron, Huxl. and some others, 
appears to be nearly like that of the Dipnoi. The absence of branchiostegal rays is important, but is shared by 
the sturgeons. The jugular plates appear to exist in Polypterus only among recent fishes, though several, as Amia, 
Flops, Osteofflossum, etc., possess a median one. Nevertheless, its nature would not lead one to anticipate its being 
a constant feature in any group of high rank; at least such is our usual experience with dermal bones. The structures 
of the skin and scales given by Huxley are very subordinate. 

The remaining division answers then to the Teleostei and Ganoidea of Miiller, minus Polypterus. The name 
Teleostei cannot be preserved for this division owing to its entire want of coincidence with that division of MuUer, as 
well as from the fact that the cartilaginous sturgeons must be included' in it. I propose, therefore to call it the 
Aciinopteri.j; The characters of the five sub-classes will then be as follows : 

Class PISCES. 

The hyomandibular bone continuous with the cartilaginous cranium, with a rudimental opercular bone. Two 
distinct pelvic bones on each side. Derivative radii sessile on the sides of the basal bones of the limbs, separated 
from the articulation. holocephali. 

Hyomandibular bone articulated with the cranium ; no opercular pelvic bones. Derivative radii sessile on the 
sides of the basal bones of the limbs, rarely enteiing articulation. selachii. 

Hyomandibular bone articulated; rudimental opercular bones. A median pelvic element. Limbs consist- 
ing of the axial line commencing with the metapterygium and with multiplied axial and often lateral segments. 

DIPNOI. 

Hyomandibular articulated, opercular bones well developed, a single ceratohyal ; no pelvic elements. Limbs 
having derivative radii of the primary series on the extremity of the basal pieces, which are in the pectoral, 
metapterygium; mesoptergium, and propterygium. CROSsoPTEKTOlA.if 

Opercular bones well developed on separate and complex suspensorium ; a double ceratohyal, no pelvic elements. 
Primary radii of fore limb parallel with basilar elements, and entering the articulation with scapular arch. Basilar 
elements reduced to metapterygium and very rarely mesopterygium. Primary radii of posterior Umb generally 
reduced to one rudiment. actinopteei. 

The only sub-classes considered here are the last two. 

•Sec Mem. Geolog, Surrey United Kingdom Decade x. p. 23. 

t From aZTI? a radius, and TZTspo'^ fln or wing, from tlie support of tlie flns by the radial elements only. 
} Altered from Huxley's Crosaopterygida:. 

AMEEI. PHILOSO. SOC VOL. XIV. — 113 
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4. On the Ceossoptebtgia. 
My object in alluding to the present subclass is to point out the ordinal characters of Polypterws as compared with 
others of the same primary division, and of the Aetinopteri. The elucidation of this point depends first on the 
explanation of the structure of the dorsal fin. This is one of the most extraordinary peculiarities of the genus in 
question, and has never been brought into harmony with that exhibited by other divisions of fishes so far as I am 
aware. The dorsal fin of Polypterus consists of a number of independent pinnules. Each of these consists of a strong 
spinous ray supported by a single interneural bone. From the posterior face of the ray projects a number of soft or 
cartilaginous rays, obliquely backwards, forming a vertical series. Thus results a series of vertical dorsal fins standing 
on end instead of horizontally as in other fishes. The significance of this structure appears to be as follows : 

In the Dipnoi, we observe the archetypal fin almost realized. Each neural spine bears an interneural bone, and 
each interneural a basal radial bone. Beyond these are the numerous distal or cartilaginous radii, which greatly ex- 
ceed in number the interneural bones. In the Dipnoan Phaneropleuron, according to Prof. Huxley's figure 
and description, each interneural supports a basal radial, and this in its turn a number of true radii. In the caudal 
fln of Polypterus as we pass towards the dorsals we find the transition from the rays with jointed, forked extremity 
continuous with the base, to the dorsal pinnules, to be complete.* The basal portion of the ray loses its jointed 
character, and moi-e in front than posteriorly ; the anterior surface becomes sculptured like the spines that support 
the pinnules, and the sides begin to project in an angle which, in the next spine, becomes a free margin. The apex, 
separating at the first joint from its terminal, jointed portion, the latter appears to issue from a fissure in its apex. 
In the next spine, this fissure is prolonged downwards on the posterior face, and the jointed divisions are more widely 
separated. Their number also is increased in each by the continuation of a fissure which divided the upper ray 
of the last pinnule above described, for about half its length to the base. In the anterior pinnule the inferior, now 
horizontal, ray is considerably nearer the base of the spine than in those nearer the tail. 

The preceding succession displayed by the pinnules from behind forwards is no doubt a developmental one, 
representing truly the origin of the more specialized, since the rays of the tail are unquestionably in the primitive 
condition already stated to characterize the dorsal fin of Phaneropleuron. It has also a complete analogy to the suc- 
cession which we trace in the types of the pectoral fin, commencing with the simple axis of the Dipnoi, and passing 
to the axis with lateral appendages or radii, seen in Selache (Gegenbaur 1. c.) and that traced below in the caudal. 

Carrying the process on, in the line already commenced, if we bring the radii to the plane of the basis of the 
basal ray or spine, we have the number of rays in the basal radial band greatly increased. Should they ossify, as 
we have seen them to do in passing from the caudal to the dorsal fins of Polypterus, they would be undistinguish- 
able from the basilar rays, just as the primary rays of the pectoral fin in the Grossopterygia are undistinguishable 
from that which was originally the axial. I am not at present acquainted with any genus of this sub-class which 
presents this character without modification ; but if we omit a large number of the interneural spines and their 
increased basilar rays, all but four in fact, we have exactly the structure presented by the members of the family of 
the Ccdaeanths, as figured by Huxley and Egerton, 1. c, or the genera Tristichopterus, Calacanthus, Vndina and Macro- 
poma. In several of these the interneural spines are united in pairs, thus supporting two dorsal fins. No doubt 
others of the order possess this structure, and some intermediate between it and some of the forms already described. 
"We have thus a successional specialization in the structure of the dorsal fin represented by three types, the 
first being nearest to the Dipnoi, the last {Polypterus and Tristieliopterus) being specialized so as to resemble the 
paired fins, much more so in fact than anything observed in the Aetinopteri. The three orders may by thus de- 
scribed. 

Basal radii equal in number to the interneural spines, with the radii divergent from their extremities. Inter- 
neural bones numerous. Haplistia. 

Basal radii equal in number to the interneural spines ; the distal radii divergent from the posterior margin of the 
former ; interneural bones less numerous. Cladistia fam. Polypteridm. 

* This Is more obvious In some specimens than others ; one from Gondokoro on the upper Kile Is most Instructive In this respect. 
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Basal radii much more numerous than the interneural bones radiating from their extremity and continued into 
branching distal radii ; interneurrls much reduced in number. Actinistia, fam. Coelacanthida. 

The basilar segments are entirely wanting in the higher Actinopteri, but are variously present in the lower. 
They are rudimental in the dorsal fln of Amiurus, and are more distinct in the dorsal fin of Oj/mnarehus and Oarpiodes. 
They are well developed, but short in the dorsal and anal fins of Coregonus, Salmo, Slops, Mormyrus, Osteoglossum, 
and even in the spinous rayed Batraehus. They are small in the anal fin of Hydroeyon. In Amia they are long in 
the anal, but wanting in the dorsal fin. Finally, in the sturgeons they are well marked, but imperfectly ossified in 
both dorsal and anal fins. In most Clupeidse and Characiuidse they are not visible, and are wanting in Reterotia, 
Buiyrinus and Hyodon. In all cases where they are present, however, they are greatly more numerous than the 
vertebrae, as are also the interneural bones. 

The origin of this increase suggests itself, and leads back to the proposition discussed with reference to the 
increase seen in the OoelacantMdce. Should a type of this group be discovered with dorsal fins or pinnules as numerous 
as those of Polypierus and with the structure of those of Trisiichopterus, we would then be with reference to our 
increase in the number of interneural bones, nearly where Polypterus places us with reference to the increase of the basal 
segments. We may then suppose that the most divergent of the supernumerary basilars became lateral on the inter- 
neural adjacent to each, by the shortening of the axial basilar. That this shortening has taken place, is obvious from 
the condition in which we find it in the many genera mentioned, and that its effect would be to throw the lateral 
basilars on to the interneural is almost a necessity. We have thus the high number of interneurals seen in the 
Actinopteri accounted for, and though as yet largely hypothetical, the explanation seems extremely probable. 

5. On the Actinopteri. 

In determining the primary types of this sub-class, we recur to some characters already mentioned, in which 
they approximate the Crossopterygia, and adding others, follow the various divergences to their specialized terminations. 

Thus in Accipemer and allies the ventral fins possess a complete series of basal radial bones, and the pectorals each 
a large mesopterygium. In Amia and lepidosieus, the mesopterygium is small and the basal radii of the ventrals are 
reduced to their lowest number. In none of them are the basihyals fully developed. Most of the eels retain a char- 
acter which we have only observed heretofore in the SelacTiii. 

We pass by a number of the lower fishes before we find the mandibular arch furnished with a symplectic. One 
of the most important modifications, which is more or less coincident with a number of others, is that which formed 
the basis of Bonaparte and Miiller's order of Physostomi. The presence of the ductus pneumaticus which character- 
ized it is always associated with an abdominal position of ventral fins and cycloid scales, and mostly with the presence 
of the praecorocoid arch, the entrance of the maxillary bone into the border of the mouth and the non separation of 
the parietal bones by the supraocoipital. Yet none of these characters are precisely associated at the point of change 
in each, for there are Physostomous fishes with separated parietalsand ctenoid scales (some Cyprinodontidoe) and there 
are Physoclysti with abdominal ventrals. Nevertheless three prominent types stand out in the Actinopteri, the 
sturgeons or Chondrostei, the Physostomi, and the Physoclysti, and may be considered as tribes. 

An entire series of basilar segments of the abdominal ventral fin ; no branchiostegal rays. 

CHONDBOSTEI. 

Basilar segments of ventrals rudimental, position of fins abdominal, parietal bones usually united ; branchiostegal 
rays ; swim bladder connected with the stomach or oesophagus by a ductus pneumaticus. physostomi. 

No ductus pneumaticus ; parietal bones separated by the supraocoipital ; ventral fins usually thoracic or jugular ; 
no basilar segments. phtsocltsti. 

Chondrostei. 

There are two orders in this division, as follows : 

A pi-scoracoid arch ; no symplectic bone ; premaxillary forming mouth border ; no suboperculum nor prsecoper- 
culum ; mesopterigium distinct ; basihyals and superior ceratohyal not ossified ; interclavicles present. No inter- 
operculum or maxillary bones ; branchihyals cartilaginous, I selachostomj. 



452 CONTRIBUTION TO THE 

Similar to the last, but with interopercle and maxillary bones, and osseous branchihyals. 

3 GLANIOSTOMI. 

The first order embraces the single family of Spaiularidce, the second, that of the Aeeipenseridm. In both, the 
chorda dorsalis persists, the tail is heteroceroal and the osseous cranium is little developed. The basal and radial 
elements of the limbs, with the coracoids, are not ossified. 

Phtsostomi. 
The following key will express the leading features of the orders of this division. 

I A priBcoracoid arch . 
A A coronoid bone. 
Maxillary in many pieces ; vertebrae opisthoccelian. 3 gingltmodi. 

Maxillary not transversely divided ; vertebrae amphicoelian. 4 halecomorphi. 

AA No coronoid bone. 
* No symplectic bone. 
Pterotic simple, anterior vertebrae with ossicula auditus; supraoccipital and parietals co-ossified. 

5 NEMATOGNATHI. 

Pterotic annular, including a cavity closed by a special bone ; parietals distinct, vertebra simple. 

6 SCYPHOPHORI. 

* * Symplectic present. 
Anterior vertebrae co-ossified and with ossicula auditus. 7 plectospondtli. 

Anterior vertebras similar distinct, without ossicula auditus ; 8 isospondtli. 

II. No rrascoracoid arch. 
A Scapular arch suspended to cranium. 

* A symplectic. 

Pterotic and anterior vertebrae simple ; parietals separated by supra-occipital. 9 haplomi. 

Anterior vertebrae modified ; parietals united ; pectoral fins. 10 glanencheli. 

* * No symplectic. 

Anterior vertebrae simple ; a praeoperculum and maxillary ; no pectoral fins. 11 ichthtocephli. 

A A Scapular arch free behind the cranium. 

* A preoperculum. 

A symplectic ; maxillary well developed ; no pectoral fins. 13 holostomi. 

No symplectic ; maxillary lost or connate ; pectoral fins. 13 enchelycephali. 

* * Preoperculum wanting or rudimental. 

No symplectic, maxillary, nor pectoral fins ; no pterygoid. 14 colocephali. 

Of the above orders, the Haplomi (pike, etc.,) approach nearest the Physoclysti oi the families Oplieoceplialida 
and Atlierinidce ; and the Holostomi of the family Symbrancliidce to the Physoclyst family of Mastaeembdid(e. The 
affinities between these families is, in both cases, so close as to render the distinction of the primary divisions in 
question hardly worth preserving. 

The complete development of the support of the caudal fin is seen in many members of this tribe, while in many 
of them it remains in its piimitive condition. Among PhysocIysU it is nearly always complete, though in a few 
(Tricliiuridce, etc.,) it remains larval. 

In the first development of the vertebral column in fishes, it forms a straight axis. The fin is represented by a 
fold of the integument, which extends equally round its extremity. In this membrane the rays are developed, and 
in many fishes they remain thus equally distributed. In this case, the caudal vertebrte remain in a straight line 
to the extremity, and we have a termination such as is seen in Lepidosiren and the eels. This form of tail may be 
called the isocercal. 

If now, the radii, basal or distal acquire a greater development on the lower side of the end of the column, those 
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on tLe upper side remaining rudimental, it will be necessary that such enlarged portion should strike the water in the 
plane transverse to the longitudinal axis of the body, in order that the weight of the body be propelled with the 
least expenditure of force. This will necessarily cause the distal vertebrse or end of the chorda dorsalis to be turned 
upwards, so that the inferior rays of the flu shall be brought as near to the line of the superior as possible. This ia 
the type of tail known as the heterocereal, as called by Agassiz. 

We find among the Physoelysti that the lower rays of the fln are more and more strengthened, and the hsemal 
spines which support them are more and more enlarged ; consequently the end of the column is more curved upwards, 
as seen in Amia. The superior rays and neural spines are also strengthened, and the inferior so extended up- 
wards as to pass round the extremity of the column, and come into contact with them. And now the vertebral cen- 
tra are successively atrophied from the extremity. Counting from the extremity to the hsemal spines of the first sup- 
ports of the outer rays of the caudal fin above and below, we find that ten vertebras remain in the tail of the Notop- 
terus. In the HyodoniidcB AlbuUdm, Elopidm, Alepocephalidce and Salmonibm, there are but two left, while one only ap- 
pears in the OsUoglossida, Aulopida, Lutodiridas, Buiyrinidm, Coregonidm, Olupeidce a,nd Chirocentridm. In most other 
families, especially of PltysociynU, the last one has disappeared, and the numerous hsemal arches are arranged like 
radii diverging upwards and downwards from the last caudal vertebrae. In the highest groups, aa PTiarygognathi, etc., 
they become coossified, and the tail has completed its specialization. This is the type called homocercal by Agassiz, 
and diphycercal by later writers. 

These types are thus plainly stages in the development of this member, the first and second being simply of 
development of the last. Thus the young Salmon commences with an eel-like vertebral column, or is isoeereal; 
it presently, by the upward curvature of the column, and unequal development of the caudal fin becomes heierocercal. 
Aborting the distal vertebrse, it makes much progress towards becoming dipJiycercal, but ceases to grow before it has 
quite accomplished this stage. The Polypierus, the eels, the Gymnarehm, and other fishes ossify the vertebrse in the 
isocercal stage. The heterocercal type is seen in the Chondrostei, where the vertebi'se never ossify. In Lepidosteus, 
Amia and Salmo, they ossify in this stage. 

I will now further specify the characters of the orders of PJiysostomt, and the families they contain. 

GiKGLYMODi. Parietals in contact ; pterotic simple ; symplectic present. Mandible with coronoid, opercular, 
angular, articular and dentary bones. Basis cranii simple. Third superior pharyngeal bone small, lying on fourth ; 
upper hasihyal wanting. Maxillaiy subdivided. A prsocoracoid arch. Vertebras opisthocceliau. Pectoral fins with 
mesopterygium and five other basal elements. 

One family, the Lepidosteidm, with heterocercal tail, cartilaginous praecoracoid, one axial hyoid and three basal 
branchihyals. 

Halecomokphi. Parietals in contact, pterotic basis cranii and anterior vertebi-se simple. Mandible with oper- 
cular and coronoid ; maxillary not segmented, bordering the mouth. Third superior pharyngeal lying on enlarged 
fourth ; upper basihyal wanting. Vertebrae amphicoelian. Pectoral fins with mesopterygium and eight other 
elements. 

One family, the Amiidm, with heterocercal tail, cartilaginous praecoracoid, one axial and four basal branchihyals. 

Nkmatognathi. Parietals and supraoccipital confluent. Four anterior vertebrae coossified, and with ossicula 
auditus. Nouiesopterygium. Basis cranii and pterotic bone simple ; no coronoid bone. Third superior pharyngeal 
bone wanting or small and resting on the fourth, second directed backwards. One or two pairs basal branchihyals, 
two pairs branchihyals. Suboperculum wanting, premaxillary forming mouth-border above. Interclavicles present. 

This division is the nearest ally to the sturgeons ( Chondrostei) among Physostomous flshes, and I imagine that 
future discoveries will prove that it has been derived from that division by descent. In the same way the Isospon- 
dylous fishes are nearest to the HaleeomorpM, and have probably descended from some Crosnopterygian near the 
Haplistia, through that order. The afiBnity of the cat fishes to the sturgeons is seen in the absence of symplectic, 
the rudimental maxillary bone, and as observed by Parker, in the interclavicles. There is a superficial resemblance 
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in the dermal bones. The rudimental mesopterygium shown by Gegenbaur to exist in the young iiluridm, the prseco- 
racoid arch and the ventral fins, are shared with the sturgeons and other divisions. 

There are considerable varieties of type in subordinate features to be observed in the Kematognathi. The Hypo- 
phtJialmidcB are indeed scarcely to be referred to this order. 

1 Anterior vertebrae modified ; inferior pharyngeal bones distinct ; few branchiostegal radii ; 
Operculum present. Siluridce. 

Opei'culum wanting. Aspredinida. 

3 Vertebrae unmodified ; inferior phai-yngeal bones united their whole length many branchiostegal rays ; 
Operculum present, Hypophthalmidm. 

In the SiluridcB we have other modifications of importance. Thus in Plotosus the second superior phai-yngeal 
is wanting. In Loriearia and its allies, the pterotic is greatly expanded, so as to unite with the hyomandibular and 
opercular bones. 

ScTPHOPHOBi. Parietals narrow, distinct from each other and the supraoccipital. Pterotic large funnel-shaped, 
enclosing a chamber which expands externally, and is covered by a lid-like bone. No symplectic. Opercular bones 
present. Antei-ior vertebrae unaltered. No mesopterygium. Basis cranii simple. No interclavicles. 

This very distinct group is about equally allied to the preceding and the following. The arrangement of the parie- 
tal bones appears to explain that of the Siluroids, about which there is some difference of opinion among naturalists. 
Thus Huxley in his memoir on the Ganoids, in liis figure of Glarias, labels these confluent elements (as I suppose 
tliem to be at present), supraoccipitals ; Parker (shoulder girdle), calls them parietals. The families of this order 
are two, viz: 

Tail isocercal, QymnarMdoi. 

Tail diphycercal, Mormyridm. 

In Mormyrus there is one vertebra of the original series left in the tail. 

Plectospokdtli, Parietals broad, distinct, pterotic normal, symplectic present. Opercular bones all present ; 
no interclavicles. Anterior four vertebrae much modified and with ossicula auditus. 

1 Brain case produced between orbits ; only two superior pharyngeal bone?. ; basis cranii simple. 

a Only two basal branchihyals. 

Tail diphycercal, Oatostomidce. 

a a Three basal branchihyals, 

Tail diphycercal, { ^^- 

Tail isocercal, SternopygidcB. 

3 Brain case not produced between orbits, basis cranii double, with muscular canal in many ; four to one superior 
phai-yngeal bones. 

Three basal branchihyals, { ^~^ 

IsosPONDYLi. Parietals separate, symplectic present ; no interclavicles. Anterior vertebi-ae simple, unmodified. 
Pharyngeal bones separate above and below. 

An extensive group, presenting many subordinate modifications. 

1 Tail subisocercal ; pterotic externally annular enclosing a large cavity ; basis cranii double ; Notopteridm. 

3 Tail diphycercal; pterotic normal, basis cranii double; superior pharyngeals four, distinct, third largest directed 
forward ; basal branchihyals three : (typical.) 
* Parietals united. 
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( Jlyodontidce. 
Two tail vertebrae, < AlbuUdae. 

( Elopidas. 

i AulopidcB. 
One tail vertebra, s Coregonidm. 

( Lutodtridce. 

' \ QonorhyneMdcB. 

* * Parietals separated by supraoccipital. 
Two tail vertebrae, i ffocephalidm. 

One tail vertebra, \ Chirocentridw,. 

8 Tail diphycercal, pterotic normal, basis cranii simple. 

Basal brancliiliyals and superior pharyngeals each three ; Osieoglossidm. 

The same bones each two ; ( Heterotidce. 

\ Qalaxiidm. 

Haplomi. No praecoracoid arch. Parietal bones separated by the supraoccipital. A symplectic; opercular 

bones present ; anterior vertebrse unaltered. Pharyngeal bones distinct, the superior directed forwards, three or 

four in number. No interclavicles. 

1 Basis cranii double ; maxillary entering mouth border. Eaocidm. 

2 Basis cranii simple ; maxillary bounding mouth. Umbridm. 

3 Basis cranii simple ; mouth bounded by premaxillary only ; third upper pharyngeal enlarged. ( Gyprinodontidce. 

\ Hypsmtdm. 

Glanenchkli. Parietal bones extensively in contact, distinct ; pterotic normal ; a symplectic. Opercular bones 
complete ; mouth bounded by premaxillary chiefly: six or seven basilar pectoral rays. No praecoracoid or interclav- 
icles. Anterior vertebrae united, modified, and with ossicula auditus. Superior pharyngeal bones subequal, con- 
tinuous. 

One family, the Gymnotidx, which approaches the eel-like Siluridx, the Sternopygidae, and the Monopterus of 
Java, so as to be in a measure intermediate between them. The characters are, no parietal fontanelle ; four superior 
pharyngeals, three basal brancliiliyals ; brain prolonged between orbits. The structure of the fins, and the rudimental 
maxillary bones distinguish this family from the Sternopygidse, with which they have been heretofore associated. 
In the first they are like the eels, in the latter the siluroids. 

IcHTHTOCBPHALi. Epiclavicle Suspended to posttemporal and to cranium ; mouth bounded above by premaxil- 
laries, which are in contact on the median line, and in contact with a distinct maxillary by the posterior margin ; no 
interneural spines, pectoral fins nor symplectic bone ; two basal branchihyal pairs. Vertebrae unaltered. Two pairs 
basihyals. 

One family, the Monopteridce. Two (3d and 4th) superior pharyngeal bones on each side. The general form is 
eel-like. 

HoLOSTOMi. Epiclavicle suspended to fourth vertebra, posttemporal wanting. Parietals in contact. Mouth 
bounded by the premaxillaries which are in contact medially and bounded behind by maxillary. Symplectic present ; 
vertebrae unaltered ; no pectoral fin. Third superior pharyngeal not smaller than fourth. 

One family, the SymbrancMdm, with the genera AmpJiipnous and Symbranehus. 

Encheltcbphali. Parietals in contact ; lower pair of basihyals wanting. Scapular arch suspended to an 
anterior vertebra, no posttemporal, no symplectic, maxillary bone absent or connate with premaxillary which forms 
border of mouth. Premaxillaries separated on the median line by the ethmoid. Superior brancliiliyals and inferior 
and superior pharyngeals well developed ; the latter of three bones. Of these the fourth is largest and supports the 
third, which with the second is directed forwards. 

1. Palatopterygoid arch complete ; pectoral fins. Oongridx. 

3. Pectoral fins ; palatopterygoid arch represented by pterygoid ; premaxillaries more widely separated. 
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3. No pectoral fins ; no metapterygoid ; pterygoid a slender rod ; ethmoid much wider. Oymnothoracidce. 

CoLOCBPHALi. Parietals largely in contact, opercular bones rudimental, the preoperculum generally wanting. 
Premaxillary rudimental or wanting ; ethmoid very wide. Symplectic, maxillary, pterygoid, basal-brancliihyal, 
superior and inferior phai-yngeal bones all wanting, except the fourth superior pharyngeal. This is j aw-like, and 
supported by a strong superior branchihyal ; other superior branchihyals wanting or cartilaginous. 

This well marked order includes the eels of the family Murxnidm (with OymnomurcBna etc). 

It is evident from the above, that the eel-like form common to the last five orders is not more important in a 
systematic sense, than the fish-like form, which is common to so many of the others. 

Phtsocltsti. 
The following is an analytic synopsis of the orders. They all have the parietals entirely separated by the supra- 
occipital, and lack the prsecoracoid, and have the symplectic present.* 

A Scapula suspended to the anterior vertebrae. 
Superior branchihyals and pharyngeals present, inferior distinct ; maxillary distinct ; no interclavicles. 

15 Opistohmi. 
A A Scapula suspended to cranium by a posttemporal. 

I. Ventral fins abdominal. 

Branchial arches well developed, the bones present, except fourth superior pharyngeal ; third much enlarged. 

Inferior pharyngeals distinct. 16 Pkecksocks. 

Third and fourth superior pharyngeals much enlarged, inferior pharyngeals coossified. 

17 Stnentognathi 

Superior branchihyals and pharyngeals reduced in number ; inferiors separated 18 Hemibranchii. 

Superior branchihyals and pharyngeals, and basal branchihyals wanting ; gills tufted. 

19 LOPHOBRANCHII. 

II. Ventral fins thoracic or jugular. 
First vertebra united to cranium by suture ; epiotics united behind supraoccipital ; basal pecoral radii elongate. 

10 Pediculati. 
Posterior cephalic region normal, anterior twisted so as to bring both orbits on one side ; inferior pharyngeals 
distinct. 31 Hbtbkosomata. 

Cranium normal, premaxillaries usually coossified with the raaxillaries behind, and the dentary with the articular ; 
pharyngeal bones distinct. 33 Plectognathi. 

Cranium normal, bones of the jaws distinct ; inferior pharyngeal bones distinct. 

33 Pekcomokphi. 

Cranium normal, bones of the jaws distinct ; third superior pharyngeal much enlarged, articulated with cranium, 
inferior pharyngeals coossified. 34 PnAETNGOOifATHi. 

These orders are more fully defined below, and the families which are referable to them pointed out. 

Opisthomi. Scapular arch suspended to the vertebral column. Superior pharynegeals and branchihyals ossified, 
in the former third a little larger, followed by a small fourth. Three basal branchihyals, inferior pharynegeals distinct 
Maxillary bone distinct ; supraoccipital separating parietals. No interclavicles. Symplectic present. 

One family the Mastaeemhelidci. In it, the tail is isocereal, spinous dorsal present, and the ventrals wanting. 
It bears considerable resemblance to the eels of the family Symbranchidm. 

Percesoces. Ventrals anteriorly or posteriorly abdominal. Mouth formed by premaxillaries ; posttemporal 
furcate anteriorly, not suturally attached. Three basal branchihyals : all those of the superior series generally pres- 
ent. Superior pharyngeals with the third very largely developed, but not articulated to the cranium. Inferior pha- 
ryngeals distinct. Basal pectoral rays four, short. Basis cranii without muscular tube, but with rudimental upper 
floor. 

* Except in Ostradum^ where it Is not ossiiiecl. 
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1. Dorsal fin of branched radii ; no second floor of brain case ; transverse wing on inside of hyomandibular; 
second superior pharyngeal rod-like, first present, third simple. Oplieoeephalidm. 

2. Dorsal fin of spinous and soft portion ; no hyomandibular wing ; second superior pharyngeal subconic, third 
very large of two horizontal laminae, the superior supported by the inferior by a vertical rod. Superior branchihyals, 
second a triangular plate with supero-exterior process ; third and fourth tri-radiate. Mugilidce. 

3. Dorsal fin of spinous and soft portions, ventrals more abdominal ; third superior pharyngeal long and wide, 
simple, second rod-like. Basis cranii with upper floor better developed anteriorly. At7i,erinida!. 

The family of Cyprinodontida approaches the Opheocephalida very closely, differing as to ordinal characters, in 
the presence of the ductus pneumaticus. The form of the maxillary bone and anterior position of the ventral fins 
ally them to the Mugilida, while the enlarged third superior pharyngeal even exceeds that of the Atlusrinidm. The 
physiognomy brings it into relation with this order. 

Stnentognathi Mouth bounded by the premaxillary only ; parietal bone very much reduced ; posttemporal 
slender, furcate ; supraolavicle not distinct. Pectoral fin with elevated basis ; no interclavicle. Superior pharyngeals 
second and third large, oval, not articulated to cranium, sending processes forward ; fourth wanting. Inferior pha . 
ryngeals coossified. Basis cranii double in front, but without muscular tube. 

The only family of this ordei-, the Seomheresocidm, has a diphycercal tail, and no spinous dorsal fin. In its rather 
weak superior branchihyals it shows resemblance to the next order. 

Hbmibbanchii. Mouth bounded above by premaxillary only ; posttemporal not furcate. Pectoral fins elevated j 
interclavicles developed. Superior pharyngeals small, weak ; second, third, and generally fourth present ; superior 
branchihyals rudimental, the fourth, and sometimes others, wanting. Inferior pharyngeals distinct. Branchial pro- 
cesses narrow laminae. Basis cranii simple, no tube. 

1. Anterior vertebrae but little enlarged ; dorsal spines strong ; first, second and third superior branchihyals and 
second and third superior phar'yngeals present. OasterosteidcB, 

2. Pour anterior dorsal vertebrae much elongate (centrum and spine united by suture in Fistularia), doi-sal spines 
very weak, or none. Fistulariida. 

a Superior branchihyals cartilage, three superior pharyngeals. Aulostoma. 

/S Three anterior superior branchihyals osseous, three superior pharyngeals, directed forwards. Fistularia. 

3. Four anterior vertebrae much elongate, with strong diapophyses, and normal articulations. 

Fourth superior branchihyal and first and fourth superior pharyngeals only wanting. Oentriteidm, 

4. Six anterior vertebrae extremely elongate, with normal articulations of centra. 

Fourth superior branchihyal and all the superior pharyngeals wanting. AmpJtisilidce. 

This very natural order connects the ordinary fishes immediately with the Lophobranchii. The family Qai- 
terosteidm is the least specialized of them, and presents some relationship to Nematocentris, a genus of Athsrinidct, 
from Australia. The latter has flat, transverse and serrate spinous rays to both dorsal fins, which both exhibit soft 
rays, as though in anticipation of their absence anteriorly in Oasierosieus. The relationships of this order to the 
Lopliobranchs are numerous. They are, the weakening of the branchial apparatus, the presence of the interclavicles 
(which I find in all), the simplicity of the posttemporal bone and basis cranii, the shortness of the branchial processes 
the prolongation of the muzzle and the ganoid plates, are characters of subordinate relationship. On the part of the 
Lophobranchii, the Solenostomidm approach this order, but to which family I am not sure, probably to the Fis- 
tulariidm. 

LoPHOBBANcmi. Mouth bounded by the premaxillary above; posttemporal simple, cooossified with the cra- 
nium. Basis cranii simple. Pectoral fins with elevated basis ; well developed interclavicles. Anterior vertebras 
modified, the diapophyses much expanded. Inferior and superior pharyngeals and superior branchihyals wanting or 
unossified. Branchial processes in tufts. 

1. A weak spinous dorsal fin. Solenostomidm. 

2. No spinous dorsal fin. iSyngnatUdm. 

\ Htppocampidm, 
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Pediculati. Basal radii of pectoral fin elongate, reduced in number ; no interclavicles. Epiotics united with 
each other above behind supraoccipital, and the first vertebra with the cranium by suture ; posttemporal broad, flat, 
simple. Superior pharyngeals two, similar, spatulate with anterior stem and transverse blade. Basis cranil simple. 

Two families, the Antennariidx, with three, and the Lophiidw (Lophius, Ealieutcea, Malthe), with two, basal pec- 
toral radii. They connect with the PereomorpM by \hBBlenniidm and Batrachidw. 

Hetbrosomata. Cranium posteriorly normal ; anteriorly with twisted vertex, to allow of two orbits on one side, 
or one vertical and one lateral ; basis not quite simple ; dorsal fin with jointed rays. Superior pharyngeals four, 
the third longest, much extended forward ; inferiors separate. 

Embraces the family of Pleuronectidm. 

PiiECTOGNATHi ; cranium posteriorly normal ; the posttemporal coossified with the epiotic, and undivided. The 
elements of the mandible and usually the premaxillary and maxillary coossified. luteroperculum a slender rod. 
Superior pharyngeals laminar usually vertical and transverse. 

1 Maxillary distinct, a suboperculmn ; sup. pharyngeals vertical, transverse, fourth present, minute ; 

TriaeantMdw. 

2 Maxillary coossified, a suboperculum ; basis cranii double, with tube. Pharyngeals vertical transverse, fourth 
wanting ; Balistidce. 

3 Maxillary coossified, a suboperculum and symplectic ; basis cranii simple. 

Pharyngeals transverse vertical, fourth present ; Tetrodontidm. 

Do. more longitudinal, Biodontidce. 

4 Maxillary coossified ; no suboperculum ; symplectic not ossified ; interclavicles present. Fourth sup. pharyn- 
geal wanting, 3d and 3d forming a vertical subconic mass ; Ostraciontidm. 

The contents of this order are heterogeneous, and it is questionable whether section fourth really belongs to it. 
The Plectognaths are associated with the true perciforin fishes by Triacanthus on their part, and the Aeronurida 
and Chaetodoniidw on the other. Their afSnities have never been, in my estimation, heretofore properly expressed in 
the systems, where they have always been arranged at a distance from the higher Physoclysti. Yet the structure of 
the swim-bladder, skull, scapular arch, caudal vertebra, pectoral fin, in fact, everything, combine to indicate their 
position to be here. The shortened jaws, especially the maxillary of Acanthurus, remind one of Triacanthus, and its 
closely united slender femora, approach those of Balisies. The coossification of the simple posttemporal with the 
cranium confirms the afiinity. 

Percomorphi. Bones of the mandible distinct, maxillary distinct. Cranium symmetrical, epiotics normal ; no 
interclavicles ; posttemporal not coossified with cranium. Basal pectoral radii not enlarged ; humeri suspended 
(generally) from the scapular arch. Basal brancliihyals three, inferior pharyngeals distinct ; superior pharyngeals 
with the third most generally largest. Sub and interoperculum present, plate-like. 

This extensive order embraces a great variety of forms, some of which may yet be regarded as forming distinct 
orders. At present I am not sufSciently sure of their exact definition to admit them as such. 

I. AnacantMni. Basis cranii simple, no tube ; posttemporal bifurcate, scapular foramen between scapula and 
coracoid. Superior pharyngeals three, horizontal, third little larger. Dorsal fin, rays flexible, jointed. Includes 
the famili3S Oadidue and Macruridx, both with isocercal caudal vertebrae. 

II. Haplodoci. Basis cranii simple fiat, posttemporal simple undivided. Scapular foramen in centre of scapula. 
Basal segments of pectoral fin five, elongate. Superior pharyngeals contracted, first and fourth wanting, third basin- 
shaped with second adherent. Dorsal fin with some spinous rays. 

One family, the Batrachidm, 

III. ScypliobrancMi. Basis cranii simple, no tube ; posttemporal furcate. Superior pharyngeals shortened, fourth 
and first generally wanting, third large, basin-shaped, second generally scale-like or coossified with third. Scapula 
with median foramen. Dorsal radii usually soft. Families Vranoscopidw, Qobiidts (genera OoUus PMlypnus Eleotris 
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(Jallionynus Periophthalmua BoUopMhalmus, AmUyopua Trypauehen), Blenniidce {Zoarces Anarrhicas, OrypfacantJiodet, 
Salarias, Oentronotus, Oristieeps), OoMesocidw (Gobiesox Sicyases, Lepadogaster); Cotiidm {Uranidea, Ooiiiis Leptoeottus, 
Hemitripterus, Seorpaeniehthys). 

IV. Epelaamia. Basis cranii double, with basal muscular tube ; posttemporal undivided. Second, third and 
fourth superior pharyngeals transverse vertical laminee. Scapula with median foramen ; basal pectoral bones four, 
short. Dorsal spines strong. Families, Aeronuridm, (with Amphacanthus) and CJiaetodontidai, (with GTiaetodon, 
Chelmo, Zanelua, Platax, Henioehus, (Tauriehthys,) Epibulua and Toxotea). 

V. Bhegnopteri. Basis cranii double with tube ; posttemporal bifurcate ; scapula with median foramen ; superior 
pharyngeal bones four, third largest, narrow, directed forward. Basal pectoral bones divided ; two normal, support- 
ing fin ; one longitudinal without rays, and one a plate on coracoid, supporting elongate rays. Dorsal spines. One 
family, the Tricliidiontidas {Polynemidoe). 

VI. Diategi. Basis cranii double, with muscular tube. Posttemporal bifurcated, scapula with median foramen ; 
basal pectorals three or four, short quadrate. Superior pharyngeal bones four, third always the largest, longitudinal, 
more or less elongate, not articulated to the cranium. Inferior pharyngeals separated. Dorsal fin with strong spines. 

a Third extremely elongate, narrowed forwards ; SeombridK, Xiphiadidm. Triehmridm. 
/? Third shorter, but narrow ; Berycidm, Pereidm in part. 

V Third nearly wide as long ; Pereidm pt., Sparidm, Sciwnidw, Pristipomatidce, Triglidm pt. 

8 Third much enlarged into a grinder. Sillaginidce, Oarangidce (Scyris, Blepharis, Lactarius, Drepane, Equula, 
Trachynotus), Eeheneidw, Oerreidoe, Heterognathidw, AmUodon, Lioatomua (4th wanting). 

£ Third more or less basin shaped ; Pterois, Synanceia, Scorpcena, Pelor (tube rudimental), PeriaUdion, 
Trigla (pts). 

VII. LahyrintMci. Basis crainii doiible, with muscular tube. Superior pharyngeals without the fourth, third 
massive articulated to cranium, one or other of the superior branchihyals developed into vertical laminae, often invo- 
luted. Inferior pharyngeals distinct. Dorsal fin spinous. 

1. Second sup. pharyngeal present, superior branchials present, fourth greatly laminated. 

Oaphromenidm. 

II. Second sup. pharyngeal wanting ; first sup. branchihyal with three laminae. 

a Second and third sup. brancliihyals present. (Polyacanthus Anabas). Anabantida 

jS Second (and third?) sup. branchihyals wanting. Helostoma. 

Phabtngognathi. Basis cranii double, with tube ; basilar bones of pectoral, four, short. Scapula with median 

foramen. Cranium normal posteriorly ; posttemporal bifurcated. Superior branchihyals not complicated ; superior 

pharyngeals with the third greatly developed and attached by movable articulation to cranium, the others wanting or 

rudimental. Inferior pharyngeals solidly coossifled. 

1 Fourth superior pharyngeal rudimental, second slender toothless ; first similar. 

Embiotoeidm (7 genera). 

2. Fourth wanting ; second laminar, adherent to third, dentate : (probably 4th coossifled with third), (3d not 
articulated to cranium in Orenicichla, first present in Ghromia and Jleliasea). Chromididce. 

3. Fourth wanting ; 

* Second rudimental rod-like, third with fixed articulation to fourth sup. branchihyal. Labridce. 

** Second wanting ; 

Labridce, ? Grenalua, Odax, Oomphosua. 

4. Third only present, the opposites united, and with a sliding articulation on the much enlarged fourth super, 
branchihyal. Scaridw. 

With this order we close the series^ and think that it has a general claim to stand at the head of the true fishes. 
It displays an aggregation of all the characters which distinguish the higher- from the lower fishes, whether in refer- 
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ence to order, sub-class, or class. The fins in their position and attacliments exhibit the most remote separation 
from their characters in the Orossopterygidce. The base of the cranium is complex, and removed in construction from 
the simple parasphenoid floor of the lower divisions. The pharyngeal bones are more specially developed than in any 
other order. The elements of the support of the caudal fin are more thoroughly coossifled than in any other except 
Seombrid(B and the PUetognatM. 

GENERAL OBSERVATIONS. 

In tracing the affinities of the PTiysostomi, I have pointed out the relation between the Ghondrostei and the 
NematognatM, and the Halecomorphi and the Isospondyli. The series commenced with the cat-fishes may be continued 
into the Mormyri and then to the families of the Plectospondyli, where the series with altered vertebrae and with ossi- 
cula auditus, terminates. The Oharacins have, however, considerable affinity to the Isospondyli, especially in the type 
of their branchial bones. From the latter group we pass to the Haplomi, and thence to the Physoelyst groups. The 
eel-like groups form a special line. The Olaneneheli have cranial characters of the orders with modified vertebrae, 
{Neinatognathi and Plectospondyli,) with fins of the more typical eels. The latter show a steady approach in some 
points to the conditions characterizing the CTiondrostei. The loss of the maxillary, of opercular bones, and of 
pharyngeal elements, reminds one of these, but in the loss of the premaxillary, and great development of the 
ethmoid in the Ooloeepliali, we have features quite unique. The vertebral position of the scapular arch is the only 
shark character they possess : while, on the other hand, the HoUotomi are undoubtedly related to the Mastaceinbelus, 
a real Physoelyst with spinous dorsal fin. These relations are as yet entirely inexphcable. 

The affinities among Physoelysti are more clear. Omitting the genus above mentioned, we find the four orders 
with ventral fins to form a true series, with a Synentognath variation, terminating in the greatly degraded order of 
Lophohranehii. The Percesoces give us our nearest connection with the groups with ventral abdominals, and lead at once 
to the Percomorphi. From this centre radiate many Unes of affinity. One leads from the GhaetodoniidtB through the 
Acroneurida to the PlectognatU by the similarity in the arrangement of the posttemporal and forms of the pharyn- 
geal apparatus. An important division of the Percomorphi has the basis cranii simple and the branchial arches 
reduced above, viz : the Seyphobranehii. The Cottidce are the most generahzed family of the group, and lead on the 
one hand, to the Triglidm of the Bistegi, with which they are generally arranged,— and on the other, to the Blenniidoe. 
Some of the latter elongate the basal pectoral bones considerably, and lead to the Batraehidce on the one side, where 
the number of these bones is increased, and on the other to the Pedieulati, where the number is diminished. To 
these groups the Anacanthini and Heterosomata are also allied. 

The third upper pharyngeal bone has already presented an increase of mass and use in the first orders of Physo- 
elysti with the ventral fins. Among the Percomorphi, the same increase makes its appearance by little beginnings 
in some Sciaenidos. It is quite noteworthy in most of the Oarangidm, a group whose separation from the Scombridm 
by Gill, is supported by this part of their organism. Through foi-ms not now specified, approach to the Pharyn- 
gognathi is made. Here the pharyngeals are modified into a mill-like structure, which is least speciahzed in the 
Embiotocidoe, and most so in the ScariJce. 

Names of the Orders. 

Of the orders here proposed or adopted, a number have been employed in various senses by ichthyologists. I 
refer only to those who have defined their groups, as those who have merely given names cannot be understood as 
authors of anything but those names. A definite idea of the definition of a group involves the ability to characterize 
it, and by such process only can the idea entertained by the author of a division be determined by others. 

The order NematognatU was named and defined by Prof. Gill in 1861 ;* Prof. Agassiz has expressed his belief 
that the order was well estabUshed. Additions to its characters are now made. The Synentognathi was also proposed 
in 1859t as distinct from the Pharyngognathi, with which J. MuUer had united it. The order of Lophobranehii is 

• Proceed. Acad. Nat. Sciences, Philadelphia, in a " Catalosno of the Fishes of the Eastern Coast of North America." 
t Loc. Cit. p. 148. 
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well known as Cuvier's, and has been generally adopted. Miiller proposed the Pediculati with part of the defini- 
tion here given. The Heterosomata were arranged together under this name and defined by Dumeril. The Plectog- 
nathi were first defined by Cuvier ; while the PharyngognitJii a part only of Mtiller's order of that name, was defined 
by Gill, after the deduction of the Synentognathi. 

II. CATALOGUE OP SPECIES. 

Pharyngognathi. 

Pomacentridm. 

MiCROsPATHODON CHRYSURTis, Cuv. Val. V., 476, MtcrospatJiodoTi, Gthr. 

St. Croix, Dr. Grifiith ; St. Martins, Dr. Rijgersma. 

Glyphidodon saxatilis, Linn., Cuv. Val. V., 446, Gthr., Catal. B. M., iv., 35. 

St. Martins, Dr. Rijgersma ; St. Croix, Thos. Davidson, Dr. B. E. GrifiBth ; New Providence, Dr. Wood. 

PoMACENTRUs LEucosTicTUS, Miill. Trosch. in Schomburgk's Nat. Hist., Barbadoes, 674. Gunther Catal. B. 
Mus. iv., 31. 

St. Croix, Capt. T. Davidson ; St. Martins, Dr. Rijgersma ; New Providence, Dr. Wood. 

OerridcB. 

GerresxGula, C. v., vi., 464. Gunther Cat. B. M. II., 346. 

St. Martins, Dr. R. E. van Rijgersma ; St. Croix, Thos. Davidson, Dr. R. E. Griffith. 

Scaridm. 

ScARUS guacamaia, Cuv. Val. XIV., 178. Pseudoscarus, Gunther Cat. Brit. Mus. iv., 333. 

St. Martins, Dr. Rijgersma. 

ScARUS OHLORiB, Bloch Schn., Pseudoscarus, Gunther Catal. iv., 327. 

New Providence, Bahamas, Dr. H. C. Wood. 

ScARus sANCT^CRUCis, Bloch., Pscudoscavus, Gunther Catal. iv., 226. Scarus alternans C. V., xiv., 300. 

St. Croix, Dr. R. E. Griffith. 

ScARUs TAENIOPTERUS, Desmarest, Cuv. Val. XIV., 195, Pseudoscarus Gthr, Catal., IV., 336. 

Santa Cruz, R- E. Griffith, M. D. 

Scarus DiADEMA, Cuv. Val. XIV., 146. Poey Rep. Cuba ii., p. 347. Guichenot Catal. Scari Mus. Paris, Proc. 
Cherbourg. 

This species, placed as a synonyme of the last with question, by Giinther in the Catal. Brit. Mus. iv., p. 226, 
is as distinct from it as the allied species are from each other. A fresh specimen from Dr. Rijgersma enables me to 
describe the colors of this very handsome fish as follows : 

General color of anterior half of the body, crimson ; of the posterior, golden. All the scales with a red-orange 
border. An orange band from mouth to orbit, margined by green above and below, the lower continued to opercular 
lobe and round chin behind a red band. Temple greenish; golden of posterior parts continued as a. band to the base 
of the pectoral. Caudal slightly rounded, the angles not prolonged, the superior and inferior margins green. Dorsal 
and anal fins, with dirty green margins, yellow-edged within, and very nan-ow green basis with inner yellow margin. 
Numerous transparent, dirty green spots on intermediate space of anal and posterior two-thirds of dorsal. Six rows 
of scales on the middle series of the cheek. 

When the specimens are bleached in spirits, the species is best distinguished from the P. taeniopterus by the 
spotted fins, as well as the lack of dark lateral band, and six cheek scales. 

St. Martins, Rijgersma ; St. Croix, Davidson and Griffith. 

Scarus psittacus, Linn., Pseudoscarus, Gunther Catal. 235. Scarus vetula, Bloch, Cuv. Val. XIV., 193. 

St. Martins, Rijgersma ; St. Croix Dr. Griffith. 

Scarus auroerenatus, Cuv., Vol. XIV., 191. Gthr. Cat., iv., 312. 

St. Croix, Dr. Griffith ; St. Martins, Dr. Rijgersma. 

AMERI. PHILOSO. SOC VOL. XIV. — 116 
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ScABXJs CHBYSOPTERTjs, Bl. Schn. Ciiv. Val. XIV., 185. Gthr. Catal. IV. 311. 

St. Croix, Dr. Griffith ; St. Kitts, B. H. Lightfoot. 

ScABTjs KApiANS, " Cuv. Val." Gunther Cat., B. Mus., iv., 211. 

Several specimens which agree with Giinther's description, but not with any of Prof. Poey's. 

St. Martins, Dr. Eijgersma. 

ScABTJs nopLOMTSTAX, Cope Sp. noT. 

This species agrees with the description given by Gunther of what he considers to be the young of the last species. 
It is clearly not the young of S. radians, nor of any of the species described by Gilnther or Poey. It is nearly allied 
to the 8. laehrymosus and S. atomarius of Poey, (Repert. Fis., etc., Cuba. II., 343,) in having prominent divergent 
acute teeth external to the confluent series of the upper jaw. This character is evanescent in 8. elirysopterus and 
8. abildgaardii as indicated by our specimens, but would indicate another genus were it constant. Our specimens of 
8. radians (above) are of the same size as those of the present species, and display no trace of external teeth, five of 
the former being compared with the latter. The 8. radians display the caudal fin openly emarginate, the 8. hoplo- 
mystax rounded. In the former, there are obscure cross-bands with scattered red scales, in the latter a broad longi- 
tudinal band, with red below it. This baud extends from the orbit to near the caudal fin including two and two half 
rows of scales. There are four equidistant pale spots in its course, a silvery band round the chin. Three brown 
spots on the dorsal fin ; other parts of that and the caudal punctate with white and brownish, a row of small white 
dots on pectoral, round the basis. Anal fin with white variations and three vertical brown spots, four in some, — 
obscure in others. A very faint spot at the base of the pectoral, wanting in som e ; it is quite distinct in 8. radians. 

Orbit, five times in head, nearly twice in muzzle ; depth, 3 3 times in total length ; head, four times. Free teeth, 
three on each side, the anterior directed to the opposite, the posterior out wards to the same side ; the latter quite 
long and sharp. Marginal teeth, very minute, those of the mandible larger, three rows with crowns nearly distinct. 
Length, five inches. 

St. Martins, Dr. R. E. van Rijgersma. 

This species differs from the 8. laehrymosus of Poey in having six instead of four free maxillary teeth, and nine 
soft anal I'adii. The color must be quite different, as Poey mentions none of the peculiarities of this fish, and says 
there is a blue band from the orbit to the lip, which I have not seen in it. In 8. atomarius the orbit enters a little 
over four times the length of the head, and the caudal is vertical, not rounded. The coloration, from Prof. Poey's 
description is quite different ; he connects also one more anal ray, but he may incl ude the posterior half of the last. 

St. Martins, Dr. Rijgersma. Many specimens. 

SCARUS RUBRIPINNIS, Cuv. Val. XIV., 199. 

St. Croix, Dr; Griffith, (six inches long.) 

ScABUS ABILDGAARDII, Bloch. Cuv. Val. XIV., 175 ; Gunther, IV., 310. 

New Providence, Bahamas, Dr. Wood ; St. Martins, Dr. Rijgersma ; St. Croix, Dr. Griffith. 

ScAEUS, sp. indet. 

St. Croix, Dr. Griffith. 

Cbtptotomus rosbus, Cope, gen. et. sp. nov. 

Char. gen. Interior series of teeth in both jaws consolidated into a single cutting body on each side, the exterior 
series entirely free in front, wanting on the sides. Spinous Rays, D. XI. A. III.; the dorsal flexible, terminating in 
filaments, and united by membrane at the base only. One row of scales on each cheek. Lips, double at the sides only. 

This genus has the dentition of Callyodon with the numerous dorsal and anal spines of the group of Harpe. The 
pharyngeal teeth are identical with those of Callyodon. 
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Char, specif., scales 1^ — 23—6 ; radii D. XI. -8 ; A. III. 8., p. 13. The ventrals are short, extending 
the vent ; the pectorals extend three-quarters the same dis- 
tance ; caudal truncate. One large scale between pectoral 
and ventral ; scales of opercles, very large ; preopercular 
limbs, naked ; cheek with a series of three scales, which are 
caducous. 

General form like that of Julis, elongate ; depth into 
total length, four and a half times ; length of head into 
the same, three and one-third times. The extremity of the 
maxillary bone in its sheath does not quite reach the ante- 
lior line of the orbit. The free teeth are closely appressed 
to the solid mass beneath and are included in two alterna- 
ting rows anteriorly. 



half-way to 




1 (I 




Fig. 1. Cryptotomus roseus, Cope. 

They all project in the line of the front and of the mandible, the superior overlapping a little the inferior. The 
diameter of the eye enters the length of the head including teeth, five times ; the muzzle 1 4-5 times, and the inter- 
orbital space '75 of a time. The front is flat, and the muzzle sufficiently so to pi-oduce a slight canthus rostralis. 
Its profile descends gradually straight to the teeth. 

The color is rosy purple, most purple on the cheeks ; below, fading into light orange. Scales of the superior row, 
brown bordered. Caudal fin, yellow. 
St. Martins, D. K. E. van Rijgersma. 

Labridce. 
CossYPHtrs RUFUS, Linn , Giinth., catal. B. M. IV., 108, C. bodianus, Cuv. Val. XII., p. 103. 
New Providence, H. C. Wood, M. D. St, Croix, Dr. R. E. Griffith. 
Olepticus GEN3ZAKRA, Cuv. Val. XIIT, 267. St. Croix, Dr. Griffith. 

Plattclossus BiTiTTATUs, Bloch., GiTuth., Catal IV., 164. P. psittaculus, C. V. XIII., 387. 
St. Martins, Dr. Rijgersma. 

Platyglossds iktbrnasalis, Poey, Mem. Cuba II., 421. Giinth. 1. c, IV., 164. 
St. Martins, Dr. Rijgersma. 
Platyglossus crotaphus, Cuv. Vtil. XIL, 395. Gth. 1. c, 163. 
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St. Croix, Capt. Davidson. 

Platyglossus euptus, Poey, Mem., Cuba, II., 212. Giinther, 1. c. IV., 162. 
St. Croix, Dr. Griffith and Capt. Davidson. 

Platyglossus cyanostigma, Cuv. Vol. XIII., 391. QtL. 1. c. IV., 161. 
St. Croix, Dr. Griffith. 

Lachnolaemus PALCATUS, Linn. (Labrus). Giinther Cat. Brit. Mus. IV., 87. L. aigula, Cav Val. XIII., 277. 
Lub. 378. 

New Providence, D. H. C. Wood. 

Malacanthidm. 
Malacanthus PLU.MIEBI, Bloch., Cuv., Vol. XIII., 319. Tab., 380. Giinther Catal. III., 359. 
St. Croix, Dr. R. E. Griffith. 

Pbucomouphi. 



Berycidm. 
Rhinobbuyx chrysetjs. Cope Sp. Nov. 

In this flsh, the muzzle projects a very short distance in advance of the premaxillary border, and is therefore 
referred to the same genus as tlie BJiyncMchthys brachyrhynehus of Bleeker, as proposed by Gill, though without 
entire confidence, as I have not seen the latter species. 

The premaxillary groove open in Myriopristis, is here ovor-roofed and closed by the extension of the hones of 
the front ; the spines of the premaxillaries are very short. On the vertex is a short supraoccipital corona. In front 
of and on each side of this, two approximated crests rise, which extend to the end of the muzzle. They enclose a 

groove which is narrower 
and deeper on the anterior 
half the cranium. Exter- 
nal to these, a low lidge 
extends from each pterotic 
region, parallel to the 
other. Above the posterior 
border of the pupil they 
diverge to the front margin 
of the orbit and then con- 
verge to the end of the 
muzzle. A bony thicken- 
ing on each side marks the 
union of these ridges with 
the median. From this a 
strong ridge extends along 
the posterior margin of the 
preorbital hone, enclosing 

in the angle with the lateral, the nares. Its edge is serrate, as is also that of another high crest on its front edge. 
Post frontal region, ridged ; four teeth on posterior rim of orbit. Preoperculum, serrate coarsely behind and below, 
with rudimental spine at angle. Interoperculum, suboperculum, and operculum serrate, the latter with one sub- 
median spine. Clavicle, epiclaviole and " posttemporal" toothed. Eye 2-6 times, interorbital width 3 times, in length 
of head. Last 3-2 times in length to basis of caudal ; depth in same 2-75 times. Scales 3—38—7. Fin rays D. XI. 
14 ; A. IV. 13 ; V. I. 7. Caudal peduncle, very short and slender. Last dorsal spines, short ; second, elongate, 




Pig. 2. Rhinoberyx chryseus, Cope. 
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exceeding the others, and equalling width of operculum and orbit to pupil. Length 3.5 inches. The color is golden 
excepting the superior three rows of scales and and posterior half the vertex, which are reddish. Spinous dorsal 
membrane with bright pigment (? red). Two specimens from St. Croix from Thos. Davidson. 

Mtripkistis jacobus, Cuv. Vol. III., 163. Gunther Catal. I. 19. 

St. Martins, (?) R. E. van Rijgersma, M. D.; St. Croix, Dr. R. E. Griffith. 

HOLOCENTBUM SICCIFEKUM, Cope, Sp. nov. 

Depth 3.6 times in length, exclusive of caudal fin ; length of head (with spines) 3.75 in same ; eye 3.6 times in 
head and .75 in interorbital width. Radii D. X 1, 13 ; A. IV., 9. Scales 3-45—8. Spinous dorsal rather short, elevated ; 
last spine very short, only connected with first soft ray within the groove, Second dorsal not elevated, first rays equal 
1.35 longest spines. Third anal ray not reaching basis of caudal: scales bordering anal fin, prolonged into grooved blades ; 
body scales strongly pectinate not grooved. The muzzle is contracted especially laterally, the maxillary reaching 
the anterior margin of the pupil. Anterior supernumerary maxillary minute. Operculum finely denticulated, 
opercular spines two, equal, elongate ; a pair of smaller spines at summit of operculum. One spine directed back- 
wards at front of preorbital bone, all the lateral bones serrate. Interorbital carinse very weak. Ventral fins not 
reaching vent. Length 3.75 inches. 

Color in spirits silvery. A brown longitudinal band between each two rows of scales, to middle of sides ; below 
this, brown punctae in the same position. Head brown shaded. Fins white, except first dorsal which is blackish ; the 
membranes from I. to III. spines black with white or pale spots at base and one at margin. Chin brown. 

New Providence, Bahamas, Dr. H. C. "Wood. 

This species, differs in many points from H. longipinne of the Same size, viz : the wider interorbital space, nar- 
rower muzzle, upper pair of opercular spines, free opercular serration, deeper body, color, etc. It differs in colora- 
tion from the species described by Poey, who also does not mention any of the peculiarities of this fish in any of 
them. 

HoiiOCENTBUM LONGIPINNE, Cuv. Val. III., 185. E. maiejuelo Bloch., Poey, Synopsis, 366. 

St. Croix, R. E. Griffith, M. D., Capt. Davidson ; St. Martins, Dr. R. E. Rijgersma ; New Providence, Dr. H. 
C. Wood. 

Percidm. 

Apogon STELliATUS, Copc. ApogouicUhys steUatua, Cope, Transac. Amer. Philos. Society, 1866, 400. 

New Providence, W. I., Dr. H. C. Wood. 

Brachethinus cbeolus, Cuv. Val. II., 365. Gtithr. Catal. B. M., 100. Poey, Synopsis, 363. 

St. Croix, Dr. R. E. Griffith, Capt. Thos. Davidson. 

Tkisotbopis xtndulosus, Cuv. Val. IL, 143. Gthr. Catal. 143. Perhaps rather the T. cardinalis of Poey. 

St. Martins, Rijgersma. St. Croix, R. E. Griffith. 

EpiNEPHEliDS LTJNXTliATUS, Blooh, Steindachner Verhand. Bot. Zool. Ges. Wien, 1866, 15 Tab. XIV. f. t. 

St. Martins, Dr. Rijgersma ; St. Kitts, Benj. H. Lightfoot ; New Providence, H. C. Wood, M. D. 

EPIUBPHBIiUS CHAIilNIUS, Cope, Sp. UOV. 

D. XI. 16. A. III. 10 ; pectorals attaining vent, caudal regularly rounded. Doi-sal spines graduated, not 
elongate ; membrane of both dorsals covered with small scales .66 to .75, its extent. Two opercular spines, the 
upper quite weak. Preoperculum with straight posterior margin, which is finely and sharply serrate : angle with 
five larger spines. Eye 4.35 times in head ; head 3.5 in total (with caudal). Chin prominent. Mandible, pre and 
interorbital region with minute scales ; maxillary bone scaleless ; scales of operculum twice as large as those of 
cheek. Scales sharply ctenoid, 19 rows above lateral Une at fourth dorsal spine. 

Chocolate brown, paler below ; below the lateral line six irregular undulate longitudinal darker lines, which are 
interrupted on the belly, and more or less confluent on the caudal peduncle . Above the lateral line these marks are 
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broader and more confluent. The paired flus blackish, 1st dorsal with pale base, soft dorsal with dark bordered, 
large pale spots at base. Three dark bands radiate from orbit to opercular margin, the middle one bifurcating. A 
similar band from preorbital across cheek. Throat unspotted. 
St. Martins, Dr. R. E. van Rijgersma. 

EpINEPHELUS STBIATtrS, Bloch. 

New Providence, Bahama Is. ; St. Oroix, Dr. R. E. Griffith. 

EpiNEPHELUS OBDINATUS, OopC, Sp. nOV. 

Radii D. XI. 16. A. III. 8. Dorsal spines subequal. Caudal fin rounded ; pectorals and ventrals subequal, ex- 
tending a little beyond vent. Eye 4.35 times in length of head. Head 8.5 in total length ; depth not quite four 
times in the same. Preoperculum with convex, sharply serrated margin, and three coarser teeth at the angle. Three 
opercular spines, the superior obsolete. Scales on mandible and muzzle. Twelve rows above lateral line at V dor- 
sal spine . Length six inches. 

Brown, two darker subquadrate spots at origin dorsal fin, the first marking four interspaces, commencing at R. Ill; 
the second measuring three, commencing at D. IX. A black spot across caudal peduncle above, as in S. striatus. A 
large yellow or red spot between the dorsal spots and one behind the second, and three rows of the same on the 
sides. The upper row of two, large and distant ; second, of three smaller ; the third, of six or seven; smaller still,and 
near the belly. A similar spot behind upper angle of pectoral and several on head and jaws. The paired fins with 
broad dark margin ; caudal and anal with narrow light margin outside of this. 

From Panama. Found by Dr. W. S. W. Ruschenberger, Prest. Academy Katural Sciences.* 

This species appears to be allied to the S. rdveatu», Cuv. Val. 

Sebbanus coronatus. Cuv. Val. II., 871. Gthr. Catal. B. M., 134. 

St. Croix, R. E. Griffith ; New Providence, Bahamas, H. C. Wood, M. D. 

Sebbanus ouatalibi. Cuv. Val. II., 881. Gthr. Catal. B. M., ISO. 

New Providence, H. C. Wood ; St. Kitts, B. H. Lightfoot ; St. Croix, R. E. Griffith and Capt. Thos. Davidson. 

Sebbanus guativbre. Cuv. Val. II., 384. Poey, Synopsis, Pise. Cub., 364. 

New Providence, H. C. Wood, M. D. 

Plbctropoma chloburum. C. V. 

St. Croix, Tlios. Davidson and Dr. R. E. Griffith. 

Plectbopoma guttatabium. Poey. P. melanorhina, Guich. Sagra's Cuba., I. f. 1. 

St. Croix, Dr. R. E. Griffith. 

Plectbopoma cbocota. Cope, sp. nov. 

Form gibbous ; depth 3.3 in length without caudal ; length of head three times in same. Eye 3.5 times in head, 
(including spine) 5.4ths of interorbital width. Anterior rays of soft dorsal little more elevated than last rays of spinous 
fin. Radii D. X. 15. A. III. 7. Ventrals to anal ; pectoral to first soft ray of anal ; caudal moderately emarginate. 

Front concave in profile ; muzzle a little longer than an orbits diameter. Eight equal teeth on the lower limb of 
the preoperculum. End of maxillary to line of posterior margin of pupil. Scales 13 81 33. Length 4.5 inches. 

*Epinephelu8 BRACHysoMA. Cope, sp. nov. 

Radii D. XI. 15. A. III. 8. Preoperculum slightly convex, with two short coarse teeth at angle. Three opercular spines well developed. Dorsal 
spines long; fourth (longest) nearly equal muzzle and orbit. Eye 5.25 In head : head 3.33 times in total length. Depth body 3.5 times in same. Two scales 
on mandibles and maxillse ; minute ones on preorbital alone. Bows above lateral line, 15. Caudal fin gentl y convex : pectoral and ventral equal, reach- 
ing vent. Length, eight inches. 

Color in alcohol pale reddish brown, with numerous pale, (probably red in life) spots on the middle and lower parts of the sides, which are half to 
quarter as large as the pupil. A blackish band from preorbital bone above maxillary to the end of the latter. Just below Its extremity a white (red) band 
extends in the same line to the interoperculum. No other marks on the head. All the fins except first dorsal broadly blackish bordered; the latter 
narrowly bordered by the same. The ventral membrane contains a pigment probably brilliant in life. 

Elo Janeiro, Brazil. Dr. W, S, W. Euschenbergcr's collection. 

The species is not unlike the S. dichropterus in characters, but it has the ray formula XI. 17. 
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Color saffron yellow, becoming orange on the caudal, anal and vertical fins. Dorsal region becoming brownish 
anteriorly. A narrow blue band from front of orbit posteriorly on cheek, an i some small blue spots on side of muzzle ; 
a narrow blue line along upper edge of preoperculum ; two faint vertical lines, on perculum. Dorsal and opectoral 
fins and jaws saffron yellow. 

This brilliant species was found it at St. Martins, W. I. by Dr. R. E. van Rijgersma. 

Alphestes monacanthub. MuU. Trosch. 

Pkctropoma, Gthr., Catal I. 164. Prospinus cMoropterus, Poey, Synopsis, 864, Pristipoma elUoropUrum, 
Cuv., Val. Alpliestei afer, Blocb, Fide, Peters. 

St. Martins, Dr. R. E. van Rijgersma. 
Rhtpticus saponacetjs, C. Val., Gill, Proc. A. N. Sci., Phil., 1861, 52. 

St. Croix, Dr. R. E. Griffith. 
Eleuthebactis coriacbus. Cope, gen. et sp. nov. 

Char. Gen. Subfam. Rhypticinso. Dorsal fins entirely separate , dorsal with three spines, anal with none. 

In the species, which is the type of this genus, the dorsal fins are far more distinct than in the Promicropterus 
maeulatus, and the membrane between the dorsal spines is very low. As no species with III spines presents such a 
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Fig. 3. Eleutheractis coriaeeus. Cope, 
separation, and it is doubtful whether those possessed of two have not the dorsals more or less confluent, I have 
regarded this group as distinct from either. 

The allied species, P. decoraius, Gill, besides differing much from the P. maeulatus, in color, has as complete a con- 
nection between the two dorsal fins as in B. arenatus. This connection is not wanting in a specimen of P.maeula- 
tus, presented to the Acad. Natural Sciences by Dr. Holbrook ; so that the sepai-ation of the flns, originally assigned 
by Gill, as the character of his Promicropterus, falls to the ground. This appears to be the opinion of Gill, also, 
since in his last useful synopsis of the group,* he transfers P. nigripinnis, Gill, with united fins, to it, on account of 
the II dorsal spines. 

Char. Specif. Lateral line very slightly elevated in front ; twenty-one rows of scales between its convexity and 
the basis of the first dorsal ray. Greatest depth 3.33 times in length, including caudal fin. Head narrowed to the 
muzzle; front concave; eye anterior; chin very prominent. Bye 5.5 times in length from premaxillary border to 
end of opercular spine ; 1.1 times in muzzle. Posterior angle maxillary, barely to posterior line of eye, poste- 
riorly. Radii D., III., 35 ; A, 15 ; P., 16 ; V., I., 5. Extremities of 2 D. and A. extending to the basis of the caudal fin. 
Caudal rounded. Pectoral fin expands to a width equal to the length. Second dorsal originating opposite to the end 
of the pectoral. Scales, 1. tr., +19 — 43. 
* Proceed. A. N. Sol., Phil., 1863, 163. 
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Color dark reddish brown ; distal halves of the flns, except ventrals, black, with narrow yellow margin. Tho- 
rax, chin, and jaws brown punctate. Sides with irregular pale brown spots, not extending on fins and belly. Dor- 
sal region and head immaculate. 

Length ten inches. The two opercular, and one preopercular spines, bifid on one side. 

From St. Martins, W. I. Discovered by R. E. van Rijgersma, M. D., among other interesting Zoological mate- 
rials. 

In determining this species I have had recourse chiefly to the published investigations of Gill, as he has developed 
this group more fully than any other zoologist. 

Elastoma macrophthalmum, Miill. Trosch. Centropristis, M. T. Anthtas, Giinther. 

St Kitts, B. F. Lightfoot. 

Pbiacanthus macrophthalmus, Cuv. Val. Ill, 97 ; Giinther Cat., B. M. V. I, 315. 

St. Croix, E. E. Grifiith, M. D. 



OcTURUS CHRYSUKUS, Bloch, Mesoprion chrysurus Auctorum. Oeyiirua, Gill. 

St. Martins, Dr. Rijgersma ; New Providence, Dr. Wood ; St. Croix, Dr. R. E. Griffith, Capt. Thos. Davidson. 

OCYURUS RIJGKRSMAEI, CopC, Sp. nOV. 

A large species, especially notable for the elevated carination of its front, and the elongate lobes of the caudal 
fin. 

Length of head less than depth of body, entering 4.5 times the total length. Depth at orbit equal length to pre- 
operculum; eye 5.66 times in length of head — nearly twice in muzzle. A section of the front would be parabolic, as 








Pig. 4. Ocyurus rijgersmaei. Cope, 
in CorypTiaena ; its elevation above the eye is equal to one eye's diameter. The extremity of the maxillary bone 
does not attain the line of aoterior margin of the orbit. Maxillary scaleless ; cheek with five rows. Preoperculum 
distinctly openly emarginate. Depth of body, one fourth total length ; it is 2.66 times the depth of the caudal pedun- 
cle, which is thus slender. Scales large, & — 49 — 15 to anus. Caudal deeply forked ; the forks lanceolate ; the superior 
longer ; both scaled to near the extremity ; its length (to base of superior marginal ray enters the total length 3.3 
times. Dorsal and anal flns scaleless, radii ; D. XII, 13 ; A. Ill, 9 ; C. 2.18.3., P. 14. Pectorals falcate, reach- 
ing vent ; ventrals three-fourths as long. 

Three short canines on each side ; vomerine patch anchor-shaped ; an oval patch on the tongue. Serration of 
px-eoperculum obsolete, except on angle. 
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Total length, Om-53 ; to orbit, Om-039 ; to end of opercular bone, Om-105 ; to basis of pectoral (line), Om'll ; to 
line of first dorsal, Om-117; to origin of second dorsal, Ora'23 ; to origin of anal, Om'242 ; to end of second dorsal 
0™-293 ; to fork of caudal, Om-424. 

Color in life bright red, with a broad purplish brown band from the end of the muzzle, through the orbit to the 
caudal fin, occupying at first 1.5 rows of scales, and finally the upper half of the caudal peduncle to the end of the 
basis of the second dorsal. Six dark bands, formed by lines with intervals of ground color, extend from above the 
lateral line to the dorsal fin, the posterior too transverse, the anterior more oblique. They are more di.stinot at the 
base, where they form open spots. A large blotch of the same above the axilla. The top of the head to the end of 
the muzzle and the sides above the opercula are spotted with the same. In life, this color was brilliant — probably, 
brownish purple ; but my attention having been withdrawn from the specimen, the action of spirits has injured it, 
and I cannot recall the exact tint. 

From St. Kitts, from the collections of Benjamin H. Lightfoot. 

This is a large and magnificent fish, and apparently nearly aJfined to the O. ohrysiirus. It has a similarly grace- 
ful form, but exceeds it in the length of the tail and slenderiiess of the peduncle (the former is 4.33 times in the 
length in the latter). It differs in many other details, and in color. Among the former may be tnentioned the shorter 
muzzle, smaller eye, high frontal keel, and more oblique mouth. The Fciles are less numerous, and the dorsal spines 
more so. It differs in much the same way from the two allied specie? described by Poey, 0. amhiguus and 0. ele- 
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Fig. 5. Ocyurus torridus. Cope. 

LUTJAKUS TOBRIDUS, CopP, Sp. nOV. 

Radii, D, X. 13 ; A. III. 8. Scales, 7—46—20. Form stout ; doisal region gibbous; depth into length without 
caudal, 3.66 times. D. IV and V longest ; soft rays gradually lengthening ; emargination slight ; last soft rays of 
D and A short. Caudal emarginate to one-third its depth, with narrow acute lobes. Pectorals and anals falcate ; 
the former to anal fin, the latter to vent. Mnzzle moderate ; eye large, four times in length head. No opercular 
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spines ; opercular and cheek scales equal. Preoperculiim strongly serrate behind and half way below, with open 
margination posteriorly. Occipital crest very high, continued with supraorbital crests to front line of orbits. Pre- 
maxillary bone with three canines and a row of large teeth externally on each side ; denting with several equal large 
teeth, anteriorly and medially. End of maxillary marking anterior third of orbit, not scaled. Total length, fourteen 
inches. 

Color, a uniform bright crimson, a narrow sieima brown margin to the caudal fln, and line of similar color along 
the base of the dorsal on the second row of scales. The first is blackish in alcohol, the second much faded. 

This very handsome species is like the Anihias maerophthalmus in external appearance, but may be soon dis- 
tinguished. It attains some size. 
From St. Kitts, C. H. Lightfoot. 

LuTjANUs UKixoTATDS, Cuv. Val. II., 479 ; Giinther I, 203 ; Poey, Synopsis, 865. 
St. Martins, Dr. R. E. van Rijgersma. 
LuTiANDS viVANUS, Ciiv. Val. ; Gthr. 1,203. 

New Providence, Bahama Is., H. C. Wood, M. D.; St. Croix, Dr. R. E. Griffith. 

LurjANDS ABNiLLUS, Poey, Memorlas II., 134 ; Apsilus dsntatus, Guichenot, in De la Sagra^ Cuba 160, Tab., 
I, f. 1. 

St. Croix, Dr. R. B. Griffith. 

LuTjANUs GRisEus, Cuv. Val. ; Poey ; Gthr, I., 194. 
St. Kitts, B. H. Lightfoot ; St. Croix, Dr. R. E. Griffith. 
Ldtjakus bbachyptebcs. Cope sp. nov. 

Scales smaller, 8 — 57—16. Radial formula D X. 13 ; A, III, 8 ; muzzle intermediate in relative length ; the pre- 
orbital bone wide. One only moderately strong canine tooth on each side . Eye four times in length of head, equal inter- 
orbital width. Extremity of maxillary reaching beyond line of anterior margin of pupil. Profile straight not con- 
cave. Preoperculum with a wide open oraargination, above which it is minutely below, coarsely serrate ; inter- 
opercular, knob distinct. Cheek with the posterior — inferior half scaled ; maxillary smooth. Third and fourth dor- 
sal spines longest ; equal muzzle to orbit. Pectorals reaching little beyond vent ; ventrals not reaching vent ; D, 3, 
and A not reaching base of caudal. Caudal openly emarginate ; basal half scaly. Suprascapula only serrated. 

Length, twelve inches. Depth, 3.6 times in length (with caudal). Length of head about the same. General 
color, yellow olivaceous, each scale with a dark spot at the base. Head sides, golden ; top, gray. 

This species differs from all those represented by L. griseus, in its shorter, D. 3, having 13 instead of 14 rays. In 
its medium number of scales and shorter muzzle it is nearest L. buecanella ; but besides the difference in D. 3, the 
form is more elongate, and there is no black spot at the base of the pectoral fin. 
New Providence, Bahama Is., Dr. H. C Wood. 

Rhomboplites AUBORUBBNS, C\XY. YsX. (Centropristis) III., 45; ATesoprion, Qth. I., 207; BhombopUles, Gill. 
Proc. A. N. Sci., Phil., 1863, 337. 
St. Martins, Dr. Rijgersma. 

CHBTSOPHRys CALAMUS, Cuv. Val. VI., 206 ; Gunther I., 487. 
St. Croix, Thos. Davidson. 

Pristipomatidm. 
Anisotbemus TiBGiNicTJs, Linn. Priatipoma, Cuv. Val.; Gunther I,, 388; P. rodo, C, V.; Anisotremus, 
Gill. ; Pr. A. N. Sci., Phil., 1861, 106. 

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith. 

CONODON PLUMIEKI, Bloch. Giinther I, 304; . C aniillanus C. V. 

St. Kitts, Benj. H. Lightfoot 

Haemuldm FORMOsnM, Linn, Cuv. Val. V., 330. 

St. Croix, R. E. Griffith ; New Providence, H. C. Wood, M. D. 
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Hakmulum elegans, Cuv. VaL V., 237 ; Gthr. Cat. B. M. I., 806. 

St. Croix, Dr. R. E. Griffith. 

Haemulum aurolineatum, Cuv. Yal. V., 337; Gthr. Cat. B. M., I., 316. 

St. Martins, Dr. R. E, van Rijgersma- 

Haemtjlxjm qtjadbilineatum, Cuv. Val. V. 177 ■; Giinrther I., 313. 

St. Croix, R. E. Griffith. 

Haemulum melanurum, Linnaeus {Perca), fide Poey ; R. donate, Poey Memorias Cuba, II., 179. 

New Providence, Dr. H. C. Wood ; St. Martins, Dr. R. E. van Rijgersnia ; St. Croix, Dr. R. E. Griffith. 

Haemulum xanthopterum,Cuv., Val, V., 334; Gunther I., 313. 

Radii D X 11, 14—15 ; A, III, 7. Scales 6—53—11. 

The specimens in the collections agree closely jvith the descriptions of Valenciennes and Giinther. The young 
lack the oblique yellow bands below the lateral line. They have two indistinct longitudinal brown ones above the 
lateral line. 

St. Croix, Capt. Thos. Davidson and R. E. Griffith, M. D. 

Haemulum luteum, Poey, Synopsis 369-; Memorias II., 174, 

Scales 8—59—16 ; Radii, D X 11, 17, A III, 8. 

The specimens differ from those described by Poey, in having the spot behind the preopercular angle very indis- 
tinct, and only a part of the blue band that crosses at that point. 

The eye also is 4 times in the length of the head, instead of 4.5 times, but the largest specimen is only five inches 
long. Nine blue longitudinal bands on a golden ground ; three above, and one on the lateral line. The basis of the 
caudal is of a dirty shade ; scarcely black as Poey describes. 

St. Martins, Dr. R. E. van Rijgersma. 



Eques lanceolatus, Linn. Castelnau ; Gunther Cat. B. M., II., 379 ; E. balteatus, Cuv. Val. 
Saint Croix, Capt. Thos. Davidson,- Dr. R. E. Griffith, St. Martins, Dr. Rijgersma. 
Equss acuminatus, Bloch. Castelnau ; Gthr. Cat. I., 380 ; E. Hneatun, C. V. 
St. Croix, Capt. Davidson, Dr. Griffith. 
Eques punctatus, Bloch. Cuv. Val. V., 167 ; Gthr. 1. c. 
St. Croix, Dr. Griffith. 
TJmbrina broussonettii, Cuv. Val. V., 189. 

Var. 1. Depth 4 times in length ; Radii D. XI — 37; A, II, 6 ; scales, 5—58—10 : nine vertical brown bars. 
St. Martins, R. E. Rijgersma, M. D. 

Var. II. Like the above, but deeper ; depth 8.8-5 times ia total length, and no vertical brown bars. 
St. Martins, R. E. Rijgersma, M. D. 

Giinther gives scales of the lateral line, 48, and that the maxillary only reaches 'the line of the orbit which may 
be an error, as he describes from skins only : otherwise the species is different from that of Cuvier and Valenciennes. 
CoRviKA RONCHUS, Cuv. Val. v., 107 ; Giinther Catal. II.. 399. 
St. Martins, R. E. van Rqgersma, M. D. 

Mullidm, 
MuLLOiDES BALTEATUS, Cuv. Val. III. ; M. flavovittatus, Poey, Mem. Cuba 334 ; Gunther Cat. I., 403. 
St. Kitts, B. H. Lightfoot ; St. Martins, Dr. R. E. van Rijgersma. 
TJPENEUS MACULATUS, Cuv. Val. III., 478 ; Gthr. Catal. I., 408. 
St. Croix, Dr. R. E. Griffith. 

Upeneus PUNCTATUS, Cuv. Val. III. ; Gthr. Catal. I., 408. 
St. Kitts, B. F. Lightfoot. 
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Seombridm. 
Ctbium ACERVUM, Cuv. Val. VIII., 188; Poey, Synapsis, 373 ; C. cahalla 0. V., VIII., 187 ; Gunther Catalogue 
II., 378. 

8t. Martins, Dr. R. E. van Rijgersma. 

Carangidm. 
Caranx hipptts, Linn ; Gthr. Cat, II., 449'. 
St. Kitts, B. H. Liglitfoot r St. Croix, Capt. Thos. Davidson. 
Selar ruber, Blocli ; Caranx UocMi Cuv. Val. IX, 69 ; Giinther Oatal. II., 430. 
St. Croix, Dr. R. E. Griffith. 

Blepharichthts crinitus, Akerly ; Gill Pr. A. Nat. Soi., Phil., 1863, 436. Mepham sutoi; Cuv. Val. IX., 161 ; 
Guich. Sagras Cuba 114 ; Giinther Catal. B. M., II., 454. 
St. Martins, Dr. R. E. van Rijgerema. 

Vomer sbtipinnis, Mitoh ; Giinther Catal. II.,. 459; Vomerbi'ownnC. Val. IX., 189, Tab 856. 
St. Croix, Dr. R. E. Griffith. 

Trachtnotus GLAtrctrs^ Cuv. Val. VIII., 400 ; Gthr. Catal. II., 480; 
St. Martins, Dr. Rijgersma ; St. Croix, R. E. Griffith, M. D. 

Trachtnotus rhomboides, C. V. VIII.,. 407;^ Guichenot Sagras Cuba, 108 j T. ovatus var. Giinther Catal. 
B. M., II., 481. 

St. Croix, Capt. T. Davidson. 

Pempheris mitllerii, Poey, Memorias,. s. H. N. Cuba II., 303» 

St. Martins, Dr. R. E. van Rijgersma. 

TriglitJke. 
ScoRPAENA GRANWcoRNis, Ciiv. Val. IV., 309 ; Gunther Catal. II., tl4. 
St. Croix, Dr. Griffith. 

Dactylopterxts volitans, Linn; Cuv. Val. IV., p. 114 ; Gunther CataL II., S31. 
St. Martins, Dr. Rijgersma. 

Sphyraenidm. 

Sphyraena barracetda,- Cuv. Val. Ill , 348, Tab. 66. 
Radii D. V. I. 9, A. I. 9. Scales 10—77—15. 

This specimen presents the characters by which it is said to differ from 8^. picuda, by Poey, and does not 
agree in many pwnts with Glinther's description of the latter. Thus the spinous dorsal commences above the distal 
third or fourth of the pectoral and the base of the ventral. Eye dermal 6.8& times in head; no mandibular appendage. 
Sides of uniform color,, anal with a large black spot. 
St. Martins,. Dr.. Rijgersma. 

Mhegnopferi. 
PolynemidiB. 
Tbichididk Pi.irMiBRi, Lacep Pdly.n&mm ameriaanus ; Cuv. Val. III., 39ft; P: plwmieri Gthr. Catal. II., 831 ; 
Trichidium Gill. 

St. Martin's,. Dr.. Rijgersma.. 

SeypKobranchn. 
Blenniidw. 
Labrisomu»pectiniper, Cuv. Tal. (Olinus) XL. 373 ; Labriiomus Sw. Gill ; Pr, A. N. Sei., Phil., 1860, 21-105; 
CUnusnucMpmniS'Qnthr. Cat. II., 363. 
St. Martins, Dr. R. E. Rijgersma. 
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LaBBISOMUS BIC.UTTATU8, Cope Sp. BOV. 

Radial formula ; D. XIX. I. 11 ; A. II, 16 ; the first dorsal spines the longest, last spine longer than penulti- 
mate. Length of head without opercular flap, 866 times iu length (exclusive of caudal fin). Eye a little less than 
.35 length of head ; .4 greater than interorbital width. Pectoral fin to fifth anal. Scales large, counted from spinous 
dorsal to vent ; rows 4 — 46 — 10. Pale reddish brown, humerus red veined ; rufous specks on anterior part of sides. 
Seven subquadrate brown blotches from nape to caudal fin, continued with interruptions as lateral bands ; the fourth 
near end of spinous dorsal, black. A black spot at base of membrane between I to III dorsal spines. Two small 
brown spots behind orbit, the posterior on operculum. Length, 2.25 inches. 

This species is well distinguished from the last by the large scales, form of dorsal fin, coloration, etc. 

From New Providence, Bahamas. Dr. H. C. Wood's collection. Also a very small specimen from Dr. 
Rijgersma, St. Martin's. 

Gobiidce. 

CCLIUS PERNIGEK. Cope Sp. nOV. 

No vomerine teeth. A strong spine at the posterior angle of preoperculum, directed downwards. Tliese char- 
acters define the genus Culius Bleeker. 

Radial formula ; D. VI. I. 9 ; A. I. 9. Lateral line 61. Head, 4.25 times in length (with caudal fin) ; depth of 
body, 4.75 times in same. Eye, vertical diameter, 3 times in interorbital width. Premaxillary spines not promi- 
nent in profile ; scaling of vertex extending to their extremities. Longitudinal diameter of orbit one-sixth length of 
head. Length five inches. 

Color black, abdomen brown, fins dusky. The first dorsal with white extremity and two longitudinal black bars, 
one along the base. Other fins with small black bars. Maxillary or caudal spot or ocellus. 

From St. Martin's, Dr. R. E. van Rijgersma. 

This species is much like the Eleotris gyrinus, which species is not stated to possess the preorbital armature by 
Cuvier and Valenciennes, and is especially omitted from the spiniferous gi-oup by Gunther.* 

GoBius SOPOBATOR, Cuv. Val. XII., 56. Giinther Catal III., 36. 

St. Martin's, Dr. Rijgersma ; New Providence, Dr. H. C. Wood. 

GoBius BANANA, Cuv. Val. XII., 103. Giinther Catal. III., 159. 

St. Domingo, Wm. McGabb. 

Gobiesocidm. 

GOBIESOX CERA8INUS. Cope Sp. UOV. 

Head very wide, ovate, broad as long to superior basis of pectoral fin ; its length three times in the total, includ- 
ing caudal fin. Eye large, 3.5 times in head, diameter equal frontal width. Teeth, ten on each side of each jaw, 
none of the superior incisors, but the two median on each side larger than the others ; three teeth on each side below 
horizontal, the others vertical ; two only of the former, incisors ; the median one on each side of these much the 
larger. Each horizontal tooth with a small one behind it; no canine like tooth. Profile regularly descending from 
supraoccipital region.- A long subopercular spine. Fin radii D. VI. A. 6. C. 12. P. 34. V. 4. Dorsal beginning with 
the last fourth the distance between end of muzzle and basis of caudal. 

Upper surfaces and fins, light crimson lake. Below whitish. No spots. Length, 2.5 inches. 

*Caliu8 amhlyopsia. Cope sp. nov. 

Radial formula ; D. VI. 9 ; A. 1. 8. Scales lat. line 46. Eye, long diameter, 5.6 times In that of head, twice In Interorbital width. Preopercular spine 
•strong, decurved. Width of head .6 Its length ; latter 3.4 times in total without caudal. Depth 4.25 times In same. Chin prominent i premaxillary spines 
forming a projection in the profile. Length three Inches. 

Color brown ; a black spot above at bases of pectoral fin. First dorsal and anal dusky : second dorsal and caudal delicately crosa-barred with blacklflb 
Three black lines from orbit behind and below. 

Surinam, Dr. Chas Hering, 

This species resembles the B. gyrinm, but has larger scales besides the preopercular spine. Three specimens. 
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This species is nearest the O. rupestris, Poey and 0. macrophihalmus, Gth., judging by the descriptions. From 
the former it differs in not having the head .25 in length, nor a suddenly descending muzzle profile, nor six teeth on 
each side of each jaw, nor 20 pectoral radii, and in coloration. From the latter, which it resembles in color, it differs 
in not having the origin of the dorsal fin, two-fifth of its distance from the snout, in not having four short incisors on 
each side the lower jaw, separated by a canine-like tooth from the conical lateral, etc. 

From St. Martin's, W. I. Dr. R. E. van Rijgersma's collection. 

Epilasmia. 

Chatodontida. 

Sakothrodus 8EDENTARIUS, Poey Mem. II., 203. Chmiod&n gracilis, Giiuther. Catal. B. Mus. II., 20. 

St. Martin's, Dr. R. E. van Rijgersma. 

Sarothkodus capistbatus, Linn, Cuv. Val. (Ghcelodon) VII. 64, Giinther II., 12. 

St. Martin's, Dr. Rijgersma ; St. Croix, Thos. Davidson and Dr. Griffith. 

Sakothrodus BiMACULATUs, Bloch. Cuv. Val. VII., 67, Giinther II., 9. (O/uetodon). 

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith. 

Sarothkodus striatus, Linn. (Ohmtodon) Cuv. Val. VII., 10, Giinther 11. , 8. 

St. Croix, Thos. Davidson, Dr. R. E. Griffith. 

HoLACANTHUs ciLiAKis, Linn. (OTicetodon). Lacepede, Cuv. Val. VII., 154, Giinther II., 46. 

St. Martin's, Dr. R. E. Rijgersma ; St Croix, R. E. Griffith ; New Providence, Dr. H. C. Wood. 

HoLACANTHUs TRICOLOR, Bloch. (ChcBtodoti) Cuv. Val. VJI., 162, Giinther II., 49. 

St. Martins, Dr. Rygersma ; St. Kitts, B. H. Lightfoot ; St. Croix, Capt. Davidson and Dr. Griffltlj. 

POMACBNTKUS QUINQUBCINCTU8, CuV. Val. VII., 210. 

St. Kitts, B. F. Lightfoot ; St. Martin's, Dr. Rijgersma ; St. Croix, Dr. Griffith. 

AcantJturidce. 

AcANTHUKUS CHIKURGUS, Bloch. Cuv. Val. X., 168 ; Giinther Catal. III., 329. 

St. Croix, Capt. Davidson, Dr. Griffith ; New Providence, Dr. H. C. Wood ; St. Kitts, B. H. Liglitfoot. 

AcANTHUKUS CCEKULEU8, Bl. Scliu. Cuv. Val. X., 179 ; Giinther Catal. 336. 

St. Croix, Dr. Griffith, Capt. Davidson ; New Providence, Dr. H. C. Wood. 

PLKCTOGNATHI. 

Ostraciidm. 

OSTRACIUM QUADRICORNB, Linn., HoUard Monogr. Ostracionides Am. Sc. Nat., 1857, 148. Poey Repertoire, 
1868, 489. 

St. Martin's, Dr. Rijgersma ; St. Croix, Capt. Davidson ; New Providence, Dr. Wood. 

OsTRACiUM TRiGONUM, LinD., Hollard 1. e.,:150. 

St. Martin's, Dr. R. E. van Rijgersma. 

OsTRACiUM BicAUDALB, Linn., Hollard 1. c, 15 ; Poey 1. c, 1868, 442. 

St. Martin's, Dr. Rijgersma. 

OSTRACIUM TRIQUETRUM, Linn., HoUard 1. c, 154 ; Poey 1. c, 442. 

St. Croix, Capt. Davidson ; St. Martin's Dr. Rijgersma ; Vera Cruz, Dr. Burroughs ; Brazil, Wm. Hyde. 

OsTRACIUM EXPAN8UM. Cope Sp. nOV. 

General character of 0. bicaudaU L., that is, trigonal in section, with a horn on each side of the vent, on the 
the basi-lateral angle. The body is short and elevated, the dorsal line rising into a hump, and descending to the base 
of the caudal peduncle at an angle of 45°. On the upper side of the base of the latter, a separate bony shield exists. 
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as in 0. trigonum and 0. omnum. The inferolateral sides also expand or flare out strongly at the middle of the 

length, making the abdominal width equal to the height. The horns are well developed. Superciliary ridges prominent, 

unai-med, interorbital region concave, front descending very 

steeply, slightly concave, not projecting beyond the premaxillary. 

Lateral scales a little higher than broad, all with a central clump 

and six radiating lines of sharply defined rounded tubercles. 

These cause a sharp serration of the dorsal ridge. Radii D. 10 ; 

C. 10 ; A. 10 ; caudal fin truncate. Total length (axial) Om. 11 ; 

of shell without muzzle and caudal peduncle O.m.O 75 ; greatest 

elevation of dorsal ridge (oblique) Om. 055 ; greatest abdominal 

width 0m.050 ; width at supercilia Om. 018 ; total length caudal 

peduncle and fin Om. 043. 

Color, light brown, with a pale yellowish spot or area near 
the middle of each plate. A short chain-like band of dark 
brown, enclosing yellowish gray areas, extends from below the 
orbit to behind the axilla ; a similar but narrower parallel band, 
exists at a point 3-5ths the distance from the last to the dorsal 
fln ; in one specimen it is obsolete. Upper side of the caudal fin 
closely yellow spotted. Fins unicolor. 

Three specimens from unknown locality. Fig. 9. Ostraciuni expansum, Cope. 





Fig. 10. Ostracium expansum,. Cope. 
This species has somewhat the form of 0. triquetrum, but is shorter and with superior and lateral ridges more 
convex or expanded. It differs from that species and 0. hicaudah in having no distinct scales over the operculum, and 
no fissure extending anterior to the latter, to permit movements of the respiratory apparatus.* 

*ClBOTlUMFISSUM,Cope sp. nov. 

Transverse section square, convex above, without dorsal keel or tubercle. Depth between lateral angles .75 greatest width. Interorbital region piano 
profile of muzzle little concave, not projecting distally. Orbit oval 2.3-5 times in length of head, equal to length of muzzle that is boxed, and equal to tile 
length of the opercular silt. Scales with rugose radii, those beneath the orbit excavated. Length of head (to superior end of opercular silt) 4.66 times to end 
of caudal fln. Kadii D. 9; C. 10; A, 9. Color above and laterally brown, below yellow. The sides closely marked with round blackish spots in regular ■ ulncun.x 
parts of three on each scale. Belly with a larger brow spot in the centre of each scale. Front and sldesand end of dorsal shield with small black spots; caudal 
peduncle and fln brown, with black spots; otherfins immaculate. Total length Om. 118 i of shell Om,U77i width above posteriorly Om.ol ; Interorbital width 
Om'019; greatest dorsal width Oni. 034. 

Habitat unknown, probably the Indian or Pacific Ocean. 

The affinities of this species are to C. cubicum, which differs according to Bleeker In its more concave profile, and large ring-shaped jipots. As compared 
with O. inuictatum, it has a shorter muzzle and longer opercular slit (whence the name) the latter entering the former in that species 2.5 times instead of once. 
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Balistidm. 
Aleutebbs PICTURAT0S, Poey Pioc. Ac. Nat. Scl. Phila., 18C3, 188 ; Repeitorio, Cuba, 1868, 438. 

New Providence, Bahamas, Dr. H. C. Wood. A specimen of Om.548 in lengtli. Radii D. 47 ; A. 48. St. Mar- 
tins, Dr. Rijgersma. 

MoNACANTHUs MACBOCEBUS, Hollard Ami. Sci. Nat. (4) II., 337; tab. 12 fig., 1. Poey Conspectus. 

St. Martins, Dr. R. E. van Rijgersma. 

MoNACANTHUs IBR0BATC8, Pocy Mcmorias s. H. Nat., Cuba II., 330. 

St. Croix, Dr. R. E. Griffith ; St. Martins, Dr. Rijgersma. 

MONACANTHUS TOMBNTOSus, LinnS {Balutes) Hollard 1. c, 348 ; Tab., 13 f. 1. 

St. Martins, Dr. R. E. van Rijgersma. 

MONACANTHUS DAVIDSONII, CopC Sp. nOV. 

Cliar. Allied to M. viUosus, Ehrbg. Scales with three acute spines on a common but low base ; no ventral fan ; 
some large spines directed posteriorly on the caudal peduncle. Dorsal spine with strong teeth. Blender filaments 
scattered distantly over the sides. Striped. 

Description. Spine of first dorsal flu one-half the depth of the body. Radii, 3 D. 80 ; A. 38. Pelvic plate elongate, 
spinous all round ; abdominal margin strongly convex in front of vent, the posterior outline vertical. Spines of most 
of the caudal peduncle villiform, among them, six spines in two clusters of three each, one above and one below the 
median line. They are slender, with tips a very little recurved. Diameter of orbit about one^third length of muzzle. 

The floating processes are flliform, and not subdivided ; their length about equals the diameter of the eye. 

Color brown, with five longitudinal brown bands with pale centres. The superior and inferior form three dark 
blotches at the base of each soft ray or fin. The anterior parts of the dots marked with numerous black dots. Head 
immaculate ; caudal fin with a median brown cross-band. Depth at vent 3.3 times in length without caudal ; depth 
at middle orbit 2.4 times in same. Length four inches. 

This species is near tha M. villosus, Ehrb., in the filamentous processes, and number of dorsal radii, but differs 
much in the more elongate form, the caudal spines, the scale spines and the coloration. 

Habitat, the Florida Reef. Obtained by George Davidson of U. S. Coast Survey. This gentleman has devoted 
spare moments and favorable opportunities, found during the performance of his duties, to the pursuit of Natural 
History, and has enriched the museums of Philadelphia with many valuable objfects. This species is dedicated to him. 

MONACANTHUS SPILONOTUS, CopC Sp. nOV. 

Ohar. Scales supporting a pedicle whose summit divides into four or five radiating spines. Dorsal spine long, 
with simple teeth behind. Brown with darker dorsal spot and streaks. 

Deser. No brush or spines on the caudal peduncle. Dorsal and anal fins elevated medially, descending pos- 
teriorly rather abruptly ; radii respectively, 32, 31-3. General form elongate. Depth at vent 2.5 times in length, ex- 
clusive of caudal fin ; length or dorsal spine 4.35 in same ; diameter of orbit not quite 3 times in length of muzzle. 
Pelvic shield narrow, posterior movable portion present ; spines all round. Outline of front straight. Length 
three inches. 

Color light brown, some longitudinal lines just below the dorsal fln, the median developing a dark spot below 
the middle of the soft dorsal. 

Three specimens from the Gulf of Mexico, obtained by Capt. Baker. 
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The structure of the scales reminds one of that of the M. trieuspia of HoUard, but there are but three points on 
those of the latter ; it has also strong spines on the caudal peduncle, which are wanting here.* 

MONACANTHUS AMPHIOXTS, Cope Sp. nOV. 

Scales with a single spine ; no larger spines or brush on the caudal peduncle. Radii D. 35 ; A. 30. Dorsal 
spines anteriorly with two rows of small spinules directed downward, and a single median series directed upward, 
near the base on each spine of the lateral series, is a short branch-spine directed upward. A very weak series of 
spines extends down each side of the posterior face. The directions of the anterior and posterior rays of the second 
dorsal are convergent. The pelvic plate is short, without movable portion, with two spines directed forward, two 
backward and three on each side upwards. The orbit is contained three times in the length of the muzzle in an indi- 
vidual of two inches long. No preanal expansion. Anal depth 3.5 times in length without caudal fin ; length to 
upper opercular slit S.66 in same ; depth at pelvic plate, one-half same. Dorsal and anal membranes not perforate 
at base. 

Color, uniform leaden. 

St. Martins, Dr. R. E. van Rijgersma, 

This species appears distinct from those described. Poey, Repertorio, 1868, 437, mentions a species M. pundatus, 
of which I can find no full description. He enumerates its differences from M. irroratus, Poey, and as he does not in- 
clude those of the scales and dorsal spine, the present is probably a different fish. In the dorsal spine it is especially 
different from the M. irroratus and all other species I have seen. 

*M0NACANTHns SANDViCENSis, Q. G. Voyage d'l Uranie Zoologie, 1824, p. 214. 

Tills is another species allied to the M. granulatus, tat without the barbs which arm the posterior lace of the dorsal spine in that 
fish, and with a larger number of fln radii. 

Scales with a single simple spine, no largerspines or brush on the caudal peduncle. Pelvic bone broad ovate, with remarkably small 
spines on its circumference. Dorsal spine very long, its length 4.5 times in length without caudal, its base over the middle of the orbit. 
A series of short weak spines on the sides of the basal third of the dorsal spine ; anteriorly several rows of small asperities. Radii D. 36 ; 
A. 31; the anterior part of both flns much elevated, the rays of the posterior portion rapidly shortening and directed forward. Front 
slightly convex; upper teeth projecting beyond mandible. Orbit three times in muzzle to edge of lip. Anal depth 2.33 times in depth to 
origin of caudal ; pelvic depth 1.66 in same. Line from pelvic plate to vent, straight, acute. Length tour inclies. Color uniform brown. 

From the Sandwich Islands. Discovered by Jno. K. Townsend. 

MONACANTHUS H0M0PTEBU8, CopC Sp. UOV. 

This species Is near the last in tlie cliaracters ol the scales, pelvic bone (which has, however, stronger spines anteriorly and posteriorly) 
the character of the dorsal spine, the number of fm rays (D. S5; A. 30), and the general proportions. It differs as follows: The rugosities 
on the sides and front of the dorsal spine are in close contact, and not separated by smooth spaces as in M. sandvicensis. The radii of the 
second dorsal and anal are subparallel and subequal, the anterior rays lacking the prolongation seen In many species, and the posterior 
not being anteriorly directed as in the last. Orbit four times in muzzle. Depth at vent 2.4 times in length without caudal ; at pelvic bone 
a little more than one half. Fin membranes not perforate. 

Color light brown ; flns very light. Length 2.5 Inches. 

Locality said to be Australia ; from Wm. Wood. 

MONACAHTHUS HTPABGTREUS, Cope Sp noV. 

Scales with a single. Simple spine. Radii D. 34; A 33; the membrane perforate at the base. Dorsal and anal lins elevated anteriorly 
(at 6 and 7 ray), and gradually descending posteriorly as in some Carangoids, the radii all direc ed posteriorly, the inter radial membranes 
perforated at the bases. Pelvic plate small, with a few spines. Depth at vent 3.6 times in length, exclusive of caudal fln. The form is 
hence elongate, the profile nearly straight, the lower jaw a little longer. Diameter of orbit one-half the length of the muzzle. Dorsal 
spine above middle of orbit without spines posteriorly, with two rows in front and one on each side. Length three and a half inches. 

The superior half of the body is light rufous in spirits, the inferior half silvery white. 

Two specimens supposed to be from Australia ; from Wm. Wood. 

This species Is of the type of M. vitlatus, Sol., and M. paragaudatus, Rich. It is nearer the former, wliich, according to 
Steindachner,* has a smaller orbit (Hth head), four lateral bands and fewer fln radii. The posterior limb of the orbit falls above the 
opercular slit, in Jkf. hypargyreus behind it. 

*SitzsQngberichte Wlen. Academic, March, 1866. 
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Balistes vetolus, Linn., HoUaid Ann. 8ci. Nat., 1854, 305. Poey Repertorio, 1868, 434. 
St. Martins, Dr. Rijgersma ; St. Croix, R. E. Uriffitli, M. D. ; St. Kitts, B. H. Liglxtfoot. 

Balistes piceus, Poey, Proc. Acad. Nat. Soi., Pliila., 1863, p. 180. 
St. Croix, R. E. Griffitli, M. D. 

Balistes moribundus. Cope sp. nov. 

This species belongs to tlie section of tlie genus witli shields above tlie axilla, but whether to any of Hollard's sub- 
sections seems doubtful. The scales are furnished with two rows of delicate spines, several in an anterior curved 
row, and two in a posterior. Thus the characters are lilce those of some of the bristly Monacanthi. The form is 
elevated, and the third dorsal spine is long ; there are no spines on the caudal peduncle. 

Radii, D. 39 ; A. 26 : none of tliose of either fin prolonged. Caudal regularly convex. Dorsal spine bristly in front. 
Pelvic bone elongate, spinous behind. Pelvic depth twice, humeral depth 2.25 times in total length. Diameter of 
orbit twice in muzzle. Anterior teeth acuminate. Cheek-scales numerous rugose, no naked fissures. Profile nearly 
straight. Length of dorsal'spine 1.5 times orbit. Eight rather long post-pelvic radii. 

Color brown, with many blue spots all over the sides of the head and body, the pelvic and gular regions unicolor. 
Three black spots at the base of the second dorsal fin, one at the base of the first. Length 2.5 inches. 

Si. Martins, Dr. R. E. van Rijgersma. 

Balistes asperrimcs. Cope sp. nov. 

Division I. A. of the geiuis, of HoUard ; that is, the scapular squamatiou similar to that of the sides, and the 
third dorsal spine well developed ; the cheek-scales not separated by naked fissures. 

The scales possess a convex vertical series of short acute spines, with a median large spine directed backward 
from the middle of the series. Its anterior margin is sharp, and its anterior base supported by a number of conver- 
gent ribs. The spines of the dorsal scales have a branch-scale at the base in front. The cheek-scales are very num- 
erous and not larger than those of the body. Radii D. 26 ; A. 24. Orbit large 2.25 times in muzzle, four times in 
head. Dorsal spine long, stout, with four rows of spinules, smooth behind. No larger caudal spines. Caudal fin 
convex, without projecting angles. 

Pelvic depth 1.8, humeral 2.2 times in total length ; anal depth 2.4 times in the same. Length three inches. Pro- 
file nearly straight, interrupted by the convex orbital margin. 

Color, brown above, yellowish below. Four longitudinal dai-k brown stripes above the middle of the side, which 
break into spots posteriorly. Three brown spots at base of dorsal fin. Belly with broad irregular dark bands ; on 
the caudal peduncle and pelvic region similar broad bands form a coarse reticulated pattern. Fins brown spotted. 

Locality uncertain, but probably St. Martins, W. I. 

This species is quite distant from its allies B. macrops and B. soiaco, of Poey. 

Balistes melanopteeus. Cope sp. nov. 

Nearly related to the last, and of the same section of the genus. Its characteristic differences from B. asperrimus 
are seen in the scales, which are only spiniferous on the posterior middle of the side, and on the caudal peduncle, in- 
stead of being so over the whole body ; in the first dorsal ray which is rugose, not spiniferous ; in the increased num- 
ber of dorsal and anal radii, in the interorbital region, which is convex in cross section, not concave ; and finally in 
color. 

Radii 2 D. 24 ; A. 21. Anterior rays much larger than posterior, but not produced beyond the membrane. Ex- 
tremity of caudal fin slightly rounded. First spinous dorsal ray as long as from orbit to rictus oris, rugose, the rugas 
almost spinous distally, the points all directed forward, not outward as in B. asperrimus. Third spine well developed. 
Scales with three rows of spines ou the posterior, and four on the anterior part of the body. On the former, one an- 
terior is prominent and directed backward, some ten rows being most marked ; they disappear toward other parts of 
the body, and the smaller spines bscome tubercles. The whole surface of the scale is covered with these, and the 
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radiating ridges which converge towards them. Tlie scales ou the scapular region are very small. Pelvic plate, nar- 
row, without joint, cheek-scales in transverse series. Post-pelvic rays indistinct or wanting. 

Diameter of orbit twice in muzzle and teeth ; front convex in profile, head rather acuminate ; anal depth 3.66 
times in same. Length of head (to branchial slit) 3.33 in the same. Length four inches. 

Color blackish above, brown below, spotted except on the head and anteror part of the back with pale brown 
spots smaller than the pupil. Unpaired fins uniform black. 

From Darien ; collected by J. Petigru Carson of the Darien Expedition. 

Balistes sobacus, Poey, Memorias II., 324 ; Repertorio h. n., Cuba, 1868, 434. 

St. Martins, Dr. Rijgersma ; large specimen. 

Xanthichthys cicatricostjs, Poey {Balistet) Memorias s. n. H., Cuba, II., 337. Repertorio s. h. n., Cuba, 
1868, 435. 

St. Martins, Dr. R. E. van Rijgersma : St. Croix, Dr. R. E Griffith. 

TetirodontidcB. 

Canthogaster caudicinctus, Richardson voyage Herald, 1854, 163, Tab. XXX. fig. 1, 3, 3. Tetraodon ornatus, 
Poey, Repertorio h. n., Cuba, 1808, II. 244. 

St. Martins, Dr. R. E. van Rijgersma. 

Tetkodon reticularis, Kaup voyage Herald, 1854, 161, Tab. XXXI. 

St. Martins, Dr. Rijgersma. 

Tetrodon spenglbrii, Gunth,, Cat. R M. VIII. 

Belly spinous to vent, back in a small patch from the occiput to above the tips of the ventral fins. Radii D. 9 ; 
A. 7. Head 3.25 in total length, eye 4.5 in head, 2.5 times in muzzle. Short (white) dermal processes on the sides 
of the body, and posterior part of the head. Tips very papillose within. Muzzle narrow, straight, gently descend- 
ing in profile ; width of frontal bone only .6 of eyes diameter. Dorsal and anal fins opposite ; the body at that point 
as wide as or wider than deep. Caudal fin rounded. Length, 4 5 and 5 inches. 

Color reddish dark gray above, with a few transverse interrupted dorsal shades ; the sides clouded with faint 
brown spots. A straw yellow band from the chin through the axilla to base of tail, bounded below by a series of 
about twelve strong brown spots. Caudal fin with a white ring at base, then a transverse brown band, then an 
equally broad yellow one ; the end for the same width, brown. Belly, yellowish white. 

St. Martins, W. I., Dr. Rijgersma ; New Providence, Dr. Wood ; Toitugas, Jas. Roosevelt. 

This is probably the T. lagocephalus of some others, but it is not the fish described under that name by Bloch. 
The latter has a smooth dorsal region like the T. laccigatua, no dermal appendages, and a spotter belly, besides other 
characters it is much more like the T. spengleri of Bloch, but that species has a more extensive patch of dorsal spines, 
and a caudal fin of uniform color, besides presenting other generic characters. According to Bloch it comes from the 
East Indies.* 

*Tetrodon florealip, Cope sp. nov. 

Belly to vent, and anterior part oJ sides with strong distant Tsristles, back to end of pectoral tin and head above to nares, with distant 
weaker bristles. No dermal appendages. A groove from the orbit to the tall on each side of the back, which are nearly connected by a 
medially interrupted cross groove at the occipital crest. A groove concentric with and within the superciliary margin extending to the 
preocular region and returning, but sending also a curved branch round the front of each nostril. Eye, 4.25 times in liead, 2.75 times in 
muzzle ; head, 3.66 times in total length. Anal fin behind dorsal, both subfalcate narrow, rays D. 8 ; A. 7. Caudal long, truncate or 
slightly concave. Interorbital region concave, profile regularly descending. Length, five inches. Below immaculate white, a yellowish 
band on the sides; above reddish brown, ground reduced to narrow lines by ne innumei'ab'.e small light (? white) spots with a ring of 
smaller spots around each, over the upper regions of the head and body. Caudal fin delicately cross-barred ; other fins unicolored. 

Two specimens from the Sandwich Is'ands, obtained by J. K. Townsend twenty years ago. Thisspecies is allied to the T. a'boplum'ieus 
Richn., but differs in the fewer fin rays, as well as the color. 

AROTHRONOPHRTAS,Cope Sp. nOV. 

Form elongate, the head one-third the length to the base of the caudal fin ; distance from basis 1st dorsal ray to caudal lln, 3K times in 
length from caudal. Jaws nearly equal, eyebrows prominent front concave, profile of muzzle horizontal. Eye entering six and three- 
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Bi&dontideB. 
DiODON ATINGA, Linn., Poey Repertorio, Cuba, 1868. 

St. Martins Dr. Rijgersma ; New Providence, Dr. Wood ; Tortugas, Mr. Roosevelt. 
Var. with spotted abdomen, from Panama, Dr. Ruschenberger. 
DiODON HTSTBix, Linn., Paradiodon Bleek., Poey Repertorio^ Cuba, 1868. 
St. Domingo, Edw. L. Clark. 

Chilomtcterus geometbicus, B1. Poey Repertorio, Cuba, 1868. 
Tortugas, Jas. Roosevelt. 

HETEBOSOMATA. 

Pleuroneetidm. 
Rhomboidichthts lunatus, Linn., Guntlier Catal., IV., 433. Bhombus argtis. Cuv. Regne Animal. 
St. Croix, Capt. Davidson, Dr. Griffith ; St. Martins, Dr. Rijgersma. 

PEDICtTLATI. 

AMennarndcB. 
Antennarius MARMOBAT0S, Lessou, Bloch.Cuv. Val. XII., 397 ; Gunther Catal. III., 185. 
St. Martins, Dr. Rijgersma. 

Antennarihs MULTiOGELiATiJS, Cuv. XII., 430. Gflnther Catal. III., 194. 
St. Martins, Dr. Rijgersma ; St. Croix, Capt. Davidson. 



Malthe yespeetilid, Linn., Cuv. Yal. XIL, 440. Gunther Catal. III., SOO. 
St. Martins, Dr. Rijgersma. 

liOPHOBRANCHII . 

Syngnathida;. 
Stngnathus, sp. 

St. Martins, Dr. Rijgersma. 

Hippocampus guttulatus, Cuv.. 

St. Martins, Dr. Rijgersma.. 

HEMIBEANCHII. 

Fisfulariidm. 
Aulostoma coloratitm. Mill). Ti-osch. Schomb. Hist., Barbadoes, 673. Gunther Catal. B. M., III., 536. 
St. Croix, Dr. Griffith, Capt. Davidson. 

PEECESOCKS. 

At^rinidce. 
Atherina STIPES, Miiller and Troschel in Schomb. Hist., Barb., 671. Gunther Catal. B. M., III., 400. 
St. Martins, Dr. Rijgersma. 

quarters times the length of the head, and 3.2 times the median interorl)ital space. Ollactory tentacles separated to base. Dorsal and 
anal 11ns with contracted bases, higher than long ; rays D. 10 ; A. 10, P. 16. Spines generally short, longest on the belly, a very lew be- 
tween orbit and operculum. The dorsal spines commence between the posterior margin of the orbits, and extend above the basis of the 
pectoral ; the laterals, to the anterior line of the anal, except in a band from the pectoral where they seem to be wanting : caudal pe- 
duncle chin and throat smooth. Length Om.38, (15 Inches) depth at operculum Dm 07. 

Color, everywhere except on the belly, blackish, paler at base of caudal ; belly yellow (white). Numerous small (.002m. ) ? yellow spots 
everywhere, arranged more or less In lines or in quincunx. They are more numerous posteriorly and on the lower regions. They are 
also larger below, and vanish in the pale line of the belly. Caudal fln yellow (white) spotted, other unpaired fins unifonn brown ; pectoral 
pale, very dark at base. 

This fine species was brought from the Navigator Is'ands, in the Paciflc, by Dr. H. C. Caldwell. Its alBnlties are evidently to such 
species as A. kappa, Kussell, and A. meleagris, Eiclidn., but its slight spinous development and color, distinguish it from the numerous 
species of the genus now known. 
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Mugilidm. 
MuGiL BBASiLiEKSis, Agassiz Spix. Pise., Brazil, p. 334, fide Giinther Gatal. III., 431. 
St. Croix, Capt. Davidson ; New Providence, Dr. H. C. Wood. 

Stnentognathi. 
Seomhresoeidm. 
ExocoETTJS AFFiNis,* Gunther Catalogue British Mus., VI-, 388. 
St. Martins, Dr. H. E. van Rijgersma. 
Ctpsilubtjs hillianus, Gosse. Nat. Soj., Jamaica, p. 11 ; Poey, Memorias, Cuba, II., 301 ; Gunther Catal. 

B. M., VI., 384. 

St. Martins, Dr. H. E. van Rijgersma. 

Hemirhamphus umfasciatus, Ranzani, H. riehardi, Cuv. Val. XIX., 36. Hemirhamphus jinifaseiatus, Gunther 
Catalogue VI., 363. 

St. Martins, Dr. van Rijgersma. Saml. Powell obtained a specimen of this fish at Newport, R. I. I cannot find 
that it has been previously recorded from the coasts of the United States. 

Hemirhamphus pleii, Cuv. Val. XIX., 31. 

St. Kitts, B. H. Lightfoot ; St. Croix, Capt. Davidson, Dr. Griffith. 

Belone diplotaenia. Cope sp. nov. 

Anterior dorsal and anal radii elongate, median and posterior d«rsal radii equal. Caudal peduncle very much 
depressed, wider than deep, but without any keel or trace of one. No teeth on the palate. 

Jaws equal, not mentioning the elongate mandibular dermal process. Length of head 3.66 times in length to 
base of inferior caudal border. Diameter of orbit just equal to interorbital width, and 3.5 times into postorbital 
space. Pectoral fln equal same space. Top of cranium nearly smooth, groove interorbital only, shallow, with 
median ridge. Maxillary bone concealed by preorbital, except an anterior terminal lobe. Form of body cylindric. 
Fin radii D. 16 ; A. 17 ; dorsal commencing above fourth anal ray. Caudal fin moderately eraarginate. Total length 
Om.35. From end muzzle to rictus oris 0m.063 ; to opercular border Om.lOl ; ventral fin 0m.l76 ; anal Om.33 ; lower 
basis caudal Om.375. Twenty-three rows of scales between dorsal and anal flus. 

Color in spirits ; above brownish (probably green in life), below silver white, a blue band extends from the oper- 
cular angle to near the origin of the caudal fln. This is on the median, part of its length black edged below, and then 
yellow margined throughout its entire length below the black, and for a width equal to itself, i. e. 1.5 rows of scales. 

St. Martins, Dr. R. E. van Rijgersma. 

This species is one of the most elegant of the genus, and differs from the others already known from West Indian 
seas. Neither the works of Poey, Valenciennes, nor Gunther contain the present one. Its maxillary bone, concealed 
for most of its length, and emarginate caudal fin separates it from the species allied to B. truneata. In B. gaUatus 

C. V the head is much shorter, entering the length 3.5 times. 

Belone maculata, Poey Memorias, Cuba, II., 390. 
St. Kitts, B. H. Lightfoot. 

Belone cabibbaea, Lesueur Journ. Ac. N. Sci., II., 137, C. V., 430 ; Gunther, VI-, 341. 
Loc? 
*Exocoetus scylla, Cope sp. nov. 

Ventral fins extending nearly to end of anal; pectorals extending to a little beyond the same point, uniformly colored. Orbit not 
quite equal to muzzle, 3.6 times in length of head, and .66 times In the flat interorbital space. Teeth very minute. Scales; 1. 1. 59, eight 
rows from It to dorsal fln, and 27 scales In front of latter. Fin rays D. XI; A. 11. Head one-fifth of total length (with caudal). Origin of 
ventral half way between margin of operculum and inferior basis of lower caudal lobe origins of dorsal and anal opposite. Color yel- 
lowish silvery: fins white, except part of edge of pectoral, which is dusky. 

Total length Om.255 ; to upper base of pectoral 0m.05 ; to basis ventral Om.117 ; to basis anal 0ml48. Depth of body Om-034, in front o 
ventrals. From the Coast of the Gulf of Mexico, said to be near Tobasco, Mexico. Discovered by Dr. Berendt. 
Near the E. californicus of Cooper. 
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Chilorhinus sveksonii, Lutken Vid. Med. Forel. Kjobenliavn, 1851, No. 1, Giinther Catal. B. M., VIII., 51. 

Char. gen. Fam. Congridce ; sub-fam. Myriformei (Bleeker). No pectoral fins; no vomerine teeth. Anterior 
nostrils concealed beneath the lip near the orbit ; posterior (anterior in position), not tubular, but apparently in the 
edge of the upper lip on each side the muzzle. Caudal fin continuous. 

This genus appears to be nearest the MiiraenichtTiya of Bleeker, especially in the lack of pectoral fins : it differs 
fi'om it in the inferior position and more tubarlar character of the nares of the muzzle, and in the absence of vomerine 
teeth. 

Char, specif. The anus measures the anterior two fifths of the length, and the anal fin commences immediately 
behind it. The dorsal fin commences at a point half way between the vent and the end of the muzzle. The fins are 
narrow. The body is compressed throughout, the muzzle depressed. The form is stout, the depth entering the 
length only nine times. Eye entering iuterorbital width 3.5 times ; latter equaling length of muzzle. Two series of 
shortly conic teeth on the palatines (Cuv. maxillaries meckel), and ten in two transverse rows on the premaxillary 
nasals. Three series on the dentary near the symphysis to elongate teeth. Length m.0.08. Color, uniform dark 
brown; throat paler; fins darker margined.* 

From Id. St. Croix, West Indies, Capt. Thos. Davidson Coll. 

PisooDONTOPHis LATIMACULAT0S, Poey Mem. 
St. Martins, Dr. Kijgersma. 

Anguillidm, 
Angcilla bostonibnsis, Leseuer Journ. A. N. Sci., Phila. 
St. Martins, Dr. Rijgersma. 

COLOCEPHAIil. t 

Echidna catenata, Bloch. ; Poecilophu catenatus, Kaup ; E. flavofaseiata, Poey Repertorio Fis. Cuba, II., 
364 (Jde Giinther). 

St. Martins, Dr. Rijgersma. 

Gtmkothobax miliabis, Kaup. Catalogue Brit. Mus., 90. 
St. Martins, Dr. Rijgersma. 

* OpMchthys stenoplerus. Cope sp. nov. 

Tail nearly twice the length of the head and body. Front convex longitudinally and transversely. Palatine and mandibular teeth In 
two rows, the lormer throughout their length. Vomerine teeth in two series, here and there In three. Eye twice In muzzle. Length ol 
pectoral fln five times in length of head, dorsal commencing above at point 1)4 length of the fln behind its extremity. Dorsal and anal 
Hns very low; both at their anterior portions a mere fold. Length m.0.32 ; of head (to branchial slit) m. 0.025. Superior half the l)ody 
brown, inferior white. Anal and dorsal fins white. Two specimens from Japan, presented to the Mus. Academy Nat. Sciences, by Dr. A. 
A. Henderson. 

This is one of the slender si>ec!es of the genus, and is near the O. lurnbricoides of Bleeker. It differs in the more numerous palatine 
teeth, more posterior origin of dorsal fln, and very much less elevated dorsal and anal flns, not having more than half the extent flgured 
by Bleelier In his Alias Tab. XLVIII-, fig. 3. 

t Holopterura plumbea, Cope gen. et. sp. nov. 

Char. Oen. Anterior nostrils (posterior in position) concealed within the lip in front of the eye ; posterior nostrils tubular, deflected 
and posterior to the apex of the muzzle. Branchial slits approximated below the small pectoral fins. Extremity of tail flnned. Vomerine 
teeth present ; no canines. 

This is Sphagebranchus with caudal fln. 

Char, specif. Tail 1.5 times the length of head and body. Dorsal fin commencing two lengths of the head behind muzzle. Profile, 
flat, muzzle narrow ; iuterorbital space less than muzzle, equal twice diameter of orbit. Mandibulars and vomerlnes, two rowed in front 
one-rowed behind ; palatines two-rowed throughout. Total length Om.227 ; of head 0m.025. Color brown above, leaden below. 

West Africa, Dr. Goheen. 
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Gtmnothorax kosteatus. 

St. Martins, Dr. Kijgersma ; St. Kitts, B. H. Liglitfoot; New Providence and Baliamas, H. C. Wood, M. D. 

Gymnothokax nigrocastaneus. Cope spec. nov. 

Dorsal iin commencing above a point three lengths of the gape behind the end of the muzzle. Anterior part of 
head much attenuated; mandible longer than muzzle; orbit horizontally oval, its diameter entering the muzzle twice, 
and the interorbital width once. Posterior nostrils a long and open slit equal two-thirds the diameter of the eye, com- 
mencing on a line with its anterior margin. Anterior nareal tubes behind the end of the muzzle, short. A single 
row of ten small teeth on the posterior part of the vomer ; then three widely spaced elongate teeth on the front, and 
an arched series of six teeth on the outer margin of the naso-premaxillary. Two series of maxillo-palatines, the 
outer smaller, mingled with still smaller, the inner larger, and freely articulated three in front and four behind. 
Mandibular teeth one-rowed, four spaced long ones in front, twenty-five shorter, closely set acute ones behind. 

Color dark chestnut, without markings. Top of head and borders of dorsal and caudal fins black. Length 
Om.65 ; to branchial slit 0m.077; tQ vent Om.36. 

St. Martins, Dr. R. E. van Rijgersma. 

This eel appears to be allied to the O. infernalis and G. erebus of Poey, but the dorsal fin commences at a point 
much posterior to that seen in those species, and there are fewer teeth. I only know the latter from Dr. Poey's 
description. 

ISOSPONDTLI. 



Clupea macbophthalma, Ranzani. Giinther Catal. Brit. Mus. VIII. 431. 
New Providence, Dr. Wood. 

Clupea humeralis, Cuv. Val. XX. 393. Giinth. Cat. B. M. VII. 423. 
St. Croix, Capt. Davidson ; St. Croix, Dr. Grifiith. 

ELASMOBRANCHL 
Sqitaij. 

Seylliidm. 

GiirGiiTMOSTOMA FULVUM, Poey, Memorias, II. 343. Tab. 19. f. 15. Repertorio, 1868, 455. 
St. Martins, Dr. Rijgersma. 

GiNGLTMOSTOMA ciRRATtJM, GmeUn. S. punctatus, Parra. S. argus, Bancr. 
St. Martins, Dr. Rijgersma. 



